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I N T R ( ) D U C 'r I O N 


Kveu since the application of theories of evolution 
to social phenomena, there has been a constant inter- 
change in tcnninology between biology and sociology ; 
societies have been called organisms, and organisms 
societies of cells. There is an actual division of 
labour among tlic organs of a living lM)dy, while 
institutions have been called' the organs, or parts 
of organs, of Society. The interchange of matter 
ellected among the organs of an individual has been 
called a “ physiological contract,” while the circula- 
tion of money may be compared to the circulation 
of blood and lympb. Questions arise as to what 
extent such comparisons are legitimate, if they 
shotild be taken in any other than a iiieUiphoriciil 
sense, and if it is po.ssible to set a precise boundary 
between the provinces of biology and .soci<ilogy. 

Much has already been written on such problems 
as these, and no douht much more will yet be 
written. We shall not attempt either to discuss 
or to solve them in these few introductory pages ; 
they are merely touched upon here, and will only 
be alluded to when absolutely necessary for the 
careful investigation of facts bearing upon our work. 

I. Societies and organisms . — The analogy exist- 
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ing, from tJie point of view of evolution, between 

% 

biology ami sociology, arises from the fact that the 
evolution of societies as well {is that of organisms, 
is the result of the co-operation of two factors — 
similarity and adaptation. 

In biology, the similarity between organisms 
springing from the same stock, is due to heredity, 
while adaptation is the result of individual variation. 

In sociology, societies are the descendants of 
former societies, in that the new are modelled 
upon the old. Similarity is the result of imita- 
tion, while adaptation is the result of invention 
— i.e. of all improvement and innovation tending 
to make a new society different from that which 
precedeil it.' 

These fundamental analogies suflice in themselves 
to justify our collaboration, whatever may be the 
solution of the question — which is really only a 
question of terms — ns to whether societies should 
be regarded as organisms, or organisms as particular 
kinds of societies.^ 

* Invention is frequently a combination of several imitations. 
\\ hen a society is foiTued, its charoeters are not necessarily 
borrowed from those societies from which it more or less directly 
proceeds. It ntay be modelled upon other social stnicturcs with 

which it had no hereditery connection.— V. Tardc, Lcs Lois de 
VimUatxo7i. 

®Soe L(9 SocUtis animaJes, p. 128 (Espinas). “Integration, 
or grouping together, is a universal law common to all organic 
or inorganic existence. Society, properly speaking, is only a 
complex and important instance of this universal law.” 

See La Science SociaU, p. 97 (Fouillee). “All purely physio- 
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In eitlier case, it is certain that organisms an«l 
societies — used in the sociological acceptation of 
the term — exhibit some characters in common, and 
some distinctive cliaracters. 

I’he common characters may be accounted for 
by tlie co-openition which exists in both cases 
between the units of which tlicy arc composed 
(individuals, or cells). 

The dissimilar cliaracters arc probably connected 
with wliat constitutes the essential difrerence be- 
tw’een social aggregates and organic aggregates. 
With tlie former there is a pliysiological continuity 
between the composing nnits, wliile witli the latter 
co-operation is entirely due to mental relations. 

II. hulw'uhials, colonics and socictus . — Our view 
ill this matter is considerably at variance with the 
current opinion. ^lany authors, and M. Kspinas 
among them, regard colonic.s, whether aiiimnl or vege- 
table, as societies, even when the meinbei-s of these 
colonies are connected by physiological bonds.* 

logical characters of life, viz.: 1. Correlation of parts; 2. lUlation 
Wtwccti stnicturc aiicl fiiiiction ; 3. DiviHion of all liviog jiarts 
into other living |kart.s ; 4. Sjtontnncity of movement ; Partic- 
ulate cxUtcnco ; 6. Development and degeneration, i.r. evolution, 
are to l>e found in a greater extent in niiiiiial and human societies.” 

* See HocUt€» animalti, section 2, pj». 207 oiid foil. — 
(Es]>iiias), Coitra dc philvaojihie jwaitive, vol. iv. (A Comte). 
“Tlicsc strange societies arc to he found among the lower 
aniiiialH, an involuntary co-of>cration l>eing the result of an un- 
scverable organic union, which is cither a incro ofllicrcnco or 
actual continuity." 
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We shall justify the distinction we make by 
showing that colonies are entirely distinct from 
societies. The two are divergent brandies which 
spring from the same source, a solitary indi- 
vidual. Those divergent branches of organic life 
may he distinguished in the following manner: 
An individual may be either unicellular or mul- 
ticellular. Kvery cell capable of sustaining life 
and reproducing its own kind is an individual.^ 
In the case (tf multicellular individuals there is 
an unbroken physiological continuity, while life 
lasts, between the cells of which they are com- 
posed. All these units spring from one primary 
cell (/>. a fertilized egg) which sprang itself from 
two cells (male and fem.ale), proceeding usually 
from two separate individuals. From the moment 
that tliis union is enbeted, the continuity remains 
unbroken.^ When such an individual reproduces 

' Wo roguni the cell tlic unit of life, althongti, acconling to 
Altmami, the unit of Hfo is a still simpler structure— the bioMast. 
lie uiaintains that the bioblost, or living granule, is the ultimate 
eleiiicut of the cell ; it is born from a pre-existing granule ; it 
lives, feeds, ropiwluccs, and is, in fact, an organism (see DU 
tlcmrntnrorganismen loid ihre JtczUhuugrn zit den Zdlen • 
^ipzig, 1890.— AY K<f ten Mhcr die Zellcii ; Leijizig, 1880.— 
Oe^hidUc der ZeUthemUn ; Leipzig, 1889 (Altmaim). The 
existence, however, of the bioblast is a pure hyi>othesis, no 
definite proof having been ostablislicd of its existence ; and to 
assume that it is the simplest unit of Hfo is to abandon oneself 
to pure imagination. 

* Although this theory is in agreement with the observed facts 
of hiology, It is necessary to point out the complexity of the 
ideas of individual and organism. Boveri {Vber dU Be/ruchtnngs 
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This treatise, compiled in connection with a scheme 
for research work in general sociology, elaborate<l 
in June 1894, was presented to the Institute of 
Sociology at Ilrussels. In <liawing up the pro- 
gramme of the Institute, the founder, M. Ernest 
Solvay, after liaving mentioned the questions which 
especially called for the investigation of his col- 
leagues, added the following statement: — 

“ The Institute of Sociology will take part in the 
lahoui'S of the modern school of Sociology, the object 
of which is to ascertain the normal conditions under 
whicli societies exist, and the laws which govern their 
evolution, I3ut the advances of Natural Science in 
this century have not yet been sufficiently assimilated 
by those Sciences most closely related to it, and it 
is from such assimilation that the most important 
additions to knowledge may be expected.” 

In stating that the results of Natural Science 
have not been sufficiently assimilated by Sociology, 
M, Solvay is only apparently at variance with 
those who rightly protest against exaggerated and 
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premature comparisons between social organizations 
aiul animal or vegetable organisms. 

Tlie existence of such exaggerations, which have 
caused a reaction such as recently induced an emi- 
nent American economist to declare the bankruptcy 
of biological sociology, is perhaps due to the fact 
that, with a few distinguished exceptions, bio- 
sociological investigations have hitherto been con- 
ducted either by naturalists with a limited know- 
ledge of social cpiestions, or by sociologists whose 
training in biology was incomplete and superficial. 

To prevent this danger, our researches in the 
same subject have been made separately from the 
social side, and from the biological side, and have 
now been co-ordinated and combined. 

Tliis work was commenced in May 1893, with 
the collaboration of our friend M. Dollo, the curator 
of the Natural History Museum at Brussels. In 
June 1894, however, M. Dollo’s many occupations 
no longer permitted of his collaboration. The zoo- 
logical part was therefore completed by M. Jean 
Demoor, to whom most of the facts quoted in the 
first book were given by M. Dollo, whose assistance 
wc most gratefully acknowledge. 
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asexually, "iving rise to oHspring winch remain 
attuclicd to it, the whole forms a colony. All 
the cells of this colony sjning tlien from one 
single cell (a fertilixed egg cell), ami an inter- 
cln^ngc of nutriment goes on incess;intly among 
these cells. This is what Spencer ilesigiiates as 
a “ physiological contract.” Societies, on the other 
hand, consist of units springing from various so\irces, 
whose connection is merely mental. It is only in 
the communities which Tonnics calls “ (inunn- 
m'.hdjtcvl' in tli.stinction fnun societies hound hy 
mental agreement that all the in- 

dividuals spring from one ami the same couple. 

From our point «if view, a erdony must not he 
regarded as an intermediate condition helwcen an 
individual and a society. No known society has 
passed through a colonial stage, and the meml)ers of 
a colony could not, on .separating, hecomc a society. 
Among the simplest aggregates, all the units are 

uml Kt>ttticklnnij»f(ih\(jkeU krrnlos^r ntut the 

MuijlichkrU ihr*rr Ihuttitrtliruittj. Arch. /. Kntu'icklHntjsmrthnuik 
drr Onjanismrn, h«l. ii., |>j*. 301-143), for iiiHtaiico, lias kIiowii 
tliat it 18 to furtilizo the eggs of K«'hiiiofleriii 8 , from 

which tlie nuclei have been removed, hy the »|icrinato/i>a of 
other sjKX’icii of Echinoclcrms. Tho c-gg is a tyjiicnl cell, nii 
organistn, on imlividual. All ita parts are essential to it, and 
arc iiicajiablc of scjiarate existence, at any rate for any length 
of time ; close physiologicjil bonils unite the eon)|>oueut parts, 
yet it is |>08sible to substitute for on essential port of one 
individual a ]»art taken front another individual. It may there- 
fore be concluded that tho idea of an organism no longer iiece-ssorily 
implies the idea of continuous functional unity which one was 
formerly tempte<l to ascribe to it. 
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ec|uivalent, and each retains all the • functions of 
life {Spiroffijra, Choanoflagellates, Hydra). The 
colony may disintegrate, but the cells or indi- 
viduals set at liberty arc capable of living alone, 
an<l do not form a society.' 

As the organisation of a colony becomes moi'e 
complicatotl, the units proceed to diflorentiate. Each 
one assumes certain functions in particular, and 
becomes less adapted to discharge others. If such 
a colony is dispersed, the individuals are incapable 
of maintaining a separate existence.- 

* (rt) A tluTad of Sjliroffi/i-a consists of cell.s placed end to end, 
physiologically connccte«i with one onothcr. Under corUin 
conditions, however, eputo apart fmin the phciioineiion of cellular 
reproduction, all these cells arc ca|>al>lo of isolating themselves. 
The colony is thus tran.sforiiicd into a set of individuals cai>ablc 
<»f maintaining a separate existence, and no longer in ennneution 
with one another. 


(/') Among the Choanoflagellates, some consist of free individuals, 
while in others all the individuals arc nnited hy a common stalk, 
anti intorcummunicato by protoplasmic threads in the stalk. When, 

for some cause, these individuals sciwirate, they never form thorn, 
selves into a society. 


(c) A colony of Hydra is formed hy the budding of a single indi- 
vidiial. While nourishment is ahumlont, all the individuals of the 
colony retain their connection with each other, and may themselves 
give rise to bmls. On the other hand, when food is scarce, the 
colony disintegrates and each individxial lives a free life without 
entering into social relations with its neighbours. 

•* In some cases the terms individual and colony become ox- 
tj'omoly involved. Although *ouo accept our view, it is diOicult to 
rigorously apply our generalizations to such facts as the following • 
Certain male cephalopoda, at the period of reproduction, separate 
from thoir bodies a specialized tentacle (hcctocotyle) in which is 
stored the seminal Huid. This organ, set at liberty, swims in tho 
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III. Comunin it ies and societies . — Tlie boiul ex- 
isting between all the constituent parts of a society 
is not of the same nature as that which unites the 
members of a colony or the cells of an animal or 
plant. These physiological bonds are not compar- 

sen, and after living there a certain time, enters the feniale ceplia- 
lopoil, to ctTcct imprc^iation. 

The individuality of this hcctocotyle ap{K.'ard so obvious that 
for a long time it was regarded as a distinct s|>eoies^soiiio kind 
of worm. At first sights tlieii, the hectwotylo seems to bo an 
individual. This, however, is not tho case, as it ro)»ro<iucos, not 
a hcctocotyle but a ccphalo|Kxl. 

Many Echino^lerins, by a s]K>ntaiieous act of protortiuu, can 
sc|»arato their arms from their bcxlics. Such a scjiaratcil arm 
may live, feed and slowly biiiltl up uguin a whole Kchiiiodenn. 
Plainly, it would be iiii]K>Hsiblc to iiuHcatc the precise |>oint at 
which such an organ should be regarded as an indivirlual. Tlie 
vegetable kingdom abounds in analogous facts. A strawberry 
plant, for instance, gives off ninncrs in the coiirne of the Summer, 
which take root, uiul thcmsolvca become fitrawberry plants. So 
long as these young plants arc iiisuniciciitly developed to main* 
tain thomselvcH, tho inother^plaiit continues to supply them with 
nourishment. As soon, however, os the young shoot can dUpoiisc 
with this sup{K>rt, the niniicr atrophies, and the little plant begins 
a Hc]»arato exUtcnco. By prematurely rutting the ruiiniT, the 
new plant may be coinpelle<l to live alone sooner than it naturally 
would have done. 

With some otlier plants {Phalunijinm viviparum) the young 
shoots frequently retain their connection with tho inother-plant, 
although quite ca]table of maintaining themselves. Under tlicso 
ci reurn stances it is obviously iin|>ossible to say if these plants 
represent colonics or free individuals. 8i>eakiiig geiieniUy, it 
may bo said that no proeise lino can bo drawn between colonics 
and individuals. Many writers on the subject, an<l Perrier among 
the number, consider that every colony where there is a physical 
continuity among tho members, should be regarded os an in* 
dividual. 
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able, without forcing the analogy, although they have 
been so compared by some sociologists, to such means 
of communication between individuals and societies 


as exchange, traffic, roads, railways, telegrams and 
telephones. It is merely a matter of definition, and 
if societies are to be termed organisms, they should 
be distinguished as organisms by social contract, 
orgnnismcs contractii^h (Fouill(*e). 

Tins definition, however, only applies to those 
societies which owe their existence to a formal 


contract with definite objects in view, and not to 
ready-made communities consisting of individuals 
already united together without any preliminary 
contract. Tiie latter is the case, for instance, in 
societies of ants or bees, and in human societies in 
those social groups in which the individuals are 
united by the bonds of consanguinity. The char- 
acters of such communities partly approach the 
characters of organic associations, but precisely as 
such natural communities approach societies by 
social contract, the differences between social groups 
and actual organisms become more marked. In the 
more complex forms of societies the results of the 

characters we have distinguished become most ac- 
centuated. 


IV. DUHnetive characters of societies of which 
the 7}icmhcrs are united hy social contract.— {1) A 
cell cannot be part of two organisms or of two 
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organs at the same time.’ On the other hand, 
there is no reason why the iiieinbei's of one social 
community should not belong to other communities 
at the same time. 

2. Speaking generally, the biological conception 
of an organism denotes a definite thing — a plant or 
an animal in itself, quite distinct from similar 
organisms. In sociology, however, there is no 
precise line between co-existing social communities. 
Are we to regard, for instance, the families, com- 
munes and cantons of a state as distinct oiganisms, 
or merely as organs ? Docs a free town such as 
Hamburg or Frankfort cease to be an organism 
when it loses its independence ? Take the various 
Swis-s cantons, wliich are now mere oigans of 
the Helvetic Confedemtion, like the Provinces 
of Belgium, or the Dejiartinents of France, would 
they become organisms on the rupture of the 
Federal bond ? On the other hand, with the 
growth of international treaties between the 
states of Eastern Europe, will their social indi- 
viduality disappear, and will they come to be 
regarded as are the United States of America, 
as the organs of an organism in process of 
formation ? These few examples sudice to show 

‘ When two orgaiiH aro uiiitccl into one whole, the cell exercises 
two totally clifTereiit functions. The liver, as wo now know, is a 
douhlo organ consisting of a hilcTomiing liver, and the glycogen- 
producing liver, two organs which are eiiibryologically distinct. 
The cells of which the liver is conijtosed arc both bile-secreting 
an<l glyoogcD-fonning organs. 


16 


EVOLUTION BY ATROPHY 


tliat, SO far as social matters are concerned, the 
conception of organisms is a pure convention. 
Ill tlie course of this treatise, we may therefore 
regard families, societies and nations as distinct 
organisms, or, with regard to their connection with 
other and vaster organizations, as organs of the 
latter. 

3. The structure of an animal or plant depends 
upon the pliysical arrangements of its parts, and on 
tlie physiological links between those parts. The 
structure of a society depends upon the links of 
social contract existing among its membei's. We 
regard these ns two very different things, and we 
cannot follow Tarde in pressing the analogy between 
them in the following way : “ The length, breadth, 
and height of an organism are never very much out 
of proportion. With snakes and poplars the height 
or length preponderates ; among Hat fish the thick- 
ness is very small compared to the other dimensions, 
but in each instance the disproportion exhibited in 
extreme cases is not comparable to that shown by 
any social aggregate — sucli as China for instance, 
which is 3000 kilometres in length and breadth, 
and only one or two yards in average height, for 
the Chinese being a short race, build their edifices 
correspondingly low.”' 

4. Organic modifications are effected more slowly 
and with greater difficulty than are social modifica- 

> Les Mmiadea et la Science soeiale. (Tarde. lievtie de SociologUt 
1893, p. 169.) 
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tious.* The result is an important one fioiu the 
point of view of method. 

In hiolo<;y, excepting- in the case of individual 
adaptation of .artificial selection, direct ohscrvation 
— the historical method, if we may so call it — is 
not available for the study of the orioin ami 
modification of organisms. IMiylo^e m-. the science 
of organic kinsliip, resorts to other methods, and 
particularly to the comparative method in its 
various forms : — 

{(f) Morphology, the science of determining the 
pliylogeny of organs hy comparing them with the 
organs of other creatures belonging to tlie same 
systematic group. 

(h) Paheoiitology, which determines the ilirect 
ancestors of living creatures. 

(c) Embryology, which, so far as it is founded 
upon the princijde of recapitulation, investigates 
the development of organs in the individual, and 
draws conclusions therefrom bearing upon its 
descent. 

’ Among animals there is a special factor which gi%-e« u stability 
to the Hitecific charocterB not found elsewhere— this is reproduction. 
Siiecific cliaractcrB being common to the whole line of descirnt, are 
very deeply cnrootc4l in the organism. They are not easily modi- 
fied by the influence of new cnviioninetits, but maintain their 
Ukencos to one another in spite of external coiiditioiiH. They are 
rcgulat^ by an internal force, notwithstanding the imimrtuiiities 
to variation otfered from ouUi<lo. This force is heredity, and 
heredity accounts for the precise way in which specific characters 
may bo defined. In society this internal force is wanting. (/<•« 
JU>jl<tcUla rn^UliotU socioloyiqtijr. Durckheiiii, Paris, h\ Alcan, 1895.) 

li 
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{(f) Teiatology, which compares normal with 
abnormal forms for the same purpose. 

Tn sociology these various systems of comparison 
are only of a secondary value, owing to the great 
variability of social forms, while the historical 
method of investigation assumes a greater impor- 
tance. In sociology, however, there arc methods 
analogous to the comparative methods of biology : 

(rt) Aiclucology corresponds to pahcontology. 

(/») Social morphology, by comparison of scries 
of institutions, makes up to a certain extent for 
the absence of direct observation of their origin 
and development. Thus, to use the phrase of 
Bagehot, by studying the customs and institu- - 
tions of modern savages, the prehistoric living 
may be made to throw light upon the pre- 
historic dead. If an institution be found in full 
operation among savages, of which a vestige still 
exists among more civilized people, it may be 
assumed that the vestige was at some time fully 
functional among the latter. It must be borne 
in mind, however, that in many instances such 
vestiges are the result of imitation. Theodore 
Keinach has shown that this applies in the case 
of circumcision.' 

This gravely weakens the conclusions drawn by 
Spencer from the survival of this custom among 

* Dc qtufqucs /nils relali/s d Vhtsloire de la circoticision ehez les 
pcupics (U la SyrU (TJi, Rcinacli, L'Anlhropulotju', 1803, vol. iv. 

pp. 28 and following). * ** 
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certain Australian tribes. Granting, he siiys, that 
circumcision, the removal of teeth, and other 
similar mutilations imply a condition of political 
or religious subjection — or both — no longer exist- 
ing among these tribes, the custom is obviously the 
vestige of a more complex social condition. This 
conclusion seems the less reliable, since, according 
to the Kev. J. Matthew, the rite of circumcision 
was probably introduced into Australia by natives 
of Sumatra, and this view is confinned by the 
local distribution of the custom and by other evi- 
dences of the sanic origin, such as the i>aintings 
which liave been discovered in certain ciives.^ 

(c) Teratology ami social embryology also pla}' a 
part in sociology, but it is of less importance than 
the others. 

Certain customs among criminals show a re- 
semblance to the habits of primitive man. On 
the other hand, we lind cases where the individual 
development of .an institution or society is a mere 
repetition of the development through which similar 
institutions and societies of other epochs and places 
have passed. Thus, for instance, there still c.xists 
in some parts of modern Russia a voluntary agri- 
cultural commune, for the periodical division of the 
land, an institution which existed more univei'sally 
in the sixteenth and seventeenth centuries during 

’ TUa Cave PaitUimja of AwdraUn {Journal of the Anthropo- 
VxjUmI In^UuJte of Great Britain and Ireland^ April 18D3, pp. 51 
and fulIuH-iug). 
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the existence and after tlie disappearance of family 
communities.* 

In studying the development of tliese new com- 
munities, one can, in a measure, picture to oneself 
the development of laws of property, which were 
current in other countries at other times, and of 
which WG possess little or no direct information. 
It is, liowever, hardly necessary to insist upon the 
hypothetical quality of sucli conclusions. 

Our methods show, then, that organisms and 
societies exhibit considerable differences as well 
as analogies, a necessary result of their different 
natures. These few remarks must suffice ; to add 
to them, we should have to overstep the limits we 
have set to this treatise, enter into well-worn con- 
troversies, and anticipate our own conclusions. 
Having merely explained our terminology, and 
indicated our general views, we will proceed to 
the subject of our investigations. 

^ Tdh/can drs orifjinfM cl dc VivoUttion dc la proprUU cl dc la 
/aniille, p. 170 (Kowalcvsky). 
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UNIVERSALITY OF DEGENERATIVE 

EVOLUTION 

PART I 

DECENEItATION IN’ THE 1>EVEI.01*MENT OK INSTITUTIONS 

AND OKOANS 

The term “ Evohaion ” does not in itself convey 
an idea of either progress or degeneration. It 
comprises all the changes undergone by an 
organism or society independently of the ques- 
tion as to whether these changes arc favourable 
or otherwise. The evolution of an organ, or of 
the dillerent parts of an organ, is degeiiemtive if 
it tends to the ultimate decay of that organ or of 
its parts, and the facts are shewn by means of 
arranging series of fossils or living forms, and com- 
j)aring them. Evolution is progressive if it tends 
to the development of an organ or to the formation 
of a new organ. 

These definitions may be applied — mutatis 
viutaixdis — to the changes undergone by societies 
and institutions or their constituent parte. 

Tlie ideas of progre.ss and of degeneration seem 
at first sight to relate to diametrically opposite 
phenomena. The term “ progressive evolution ” 
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conveys tlie ideas of progress, development, im- 
provement, of increasing differentiation, and of the 
progressive co-ordination of the functions or organs 
thus difTerentiated, 

Degenerative evolution, on the other hand, con- 
veys the ideas of decline, of decaj’’, and of de- 
generation, such as the atrophy of the organs of 
locomotion in Sacculina, the degeneration of the 
leaves of parasitic plants, or the dissolution of 
corporate bodies in a declining state. 

We propose to show, however, that these two 
ideas, which at first sight seem contradictory and 
mutually exclusive, are found, on a strict examina- 
tion of the facts, to interpenetrate and complete 
each other. Degeneration and progress will appear 
as the two sides of one whole, or ns two aspects of 
the same evolution, and it will be seen that all 

progress must necessarily be attended by degenera- 
tion. 


CHAPTER I 

IN THE EVOLUTION OF ORGANS ALL MODIFICATION IS 
NECESSARILY ATTENDED BY DEGENERATION 

Section I. — Prcliminai'y Considerations 

In order to effect the demonstration which is the 
object of this chapter, only the phylogenetic modifi- 
cations of organs will be discussed, setting aside 
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tlie original formation of these organs in their 
ancestral forms, tlieir development in the indivi- 
dual, the phylogenetic evolution of function, and the 
great variation resulting from individual adaptation. 

Before entering upon our immediate s\ihject, it 
would be as well to define its limits hy saying 
a few words concerning the <iuestions not under 
immediate consideration. 

1. formation of orfjans in ancestral 

forms . — Little is known concerning the primary 
origin of organs, and their* deveh>pinent before their 
assumption of the aspect and function by which 
we know them. What were the rudimentary 
leaves like in the ancestors of flowering plants ? 
What were the eyes of the first vertebrates like ? 
Did these organs develop from existing organs ful- 
filling other functions, or were they formed inde- 
pendently ? However that may be, if they arose 
from other organs, we know nothing of the modifi- 
cations which tliey underwent ; and if tliey were 
formed independently, we need not discuss the 
fact here, for in that cjiso the organ would not 
have developed by transformation. Having once 
l>ccn formed, it would devcloj) and improve, and 
this proce.ss would not necessarily have been 
attended by partial degeneration. 

2. Devcl&pmoU of organs in the individual. Tn 
the coui*se of enibryological development, organs 
do not exactly repeat the successive phases 
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tlirough wliich they passed during their ancestral 
evolution. Generally speaking, and especially in 
the case of plants, the development of organs in 
an individ\ial is direct, and gives no clue to its 
ancestral history. Moreover, when there is a re- 


capitulation of ancestral stages, it often happens 
that evolution takes place without leaving traces 
s T> n n of the various 



stages. This is 
especially the 
case in complex 
organs which 
have been pro- 
duced hy many 
lines of evolu- 
tion converging 
in a single struc- 
ture — a struc- 
ture which thus 


e H c b a 

Fio. 1.— Dlnci-ani ntio* Ing tlic evolution of pyntmMo) 
colls in the anJmol series. 


becomes the seat 
of a special func- 


Tlio upper id les of cells represents the psrclilc cell in 
>Nirl..u8 vertebrates: A, the frog; B, the lizarU; 
c, iho mt: Df man. The lower series shows the 
proKrasIvo stages in the evolution of the pyramUlnl 
cell In tho homnn brain : a, the ncuroblast without 
protoplasmic processes; b, the appearance of tho 
norvo process and of tho terminal ramlflcatlons: 
c, tho norve more folly devc]opc<l; d, appearance of 
lutoiBl branches of the axis cylinder; e, development 
of proloplssmle out^rrowths of tho proloploara of 
iicrvo^cll and ncn c. (Ramon y Cnjal ) 


tion or set of 
functions. 

The neuron, 
for instance, the 
ganglionic cell 
of the cortex of 


the human brain, passes successively through stages 
corresponding to those which are to be found in the 
adult fish, frog, bird, and mammal In this case 
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the development consists in an increasing com- 
plexity of the cell with no formation of unnecessary 
rudimentary parts. 

3. Phylogenetic evolution of function . — Evolution 
may be regarded from a physiological, as well as 
from an anatomical standpoint,* but, in the former 
ease, evolution is less a set of changes of function 
than an increasing specialization and division of 
labour, and under these circumstances it is often ditli- 
cult to recognize a degenerative element in the evolu- 
tion, A few examples will demonstrate this point : 

Self-mutilation is a very common phenomenon 
among Echinoderms. Among brittle star-fish this 
reaction is controlled by some region of the nervous 
system ; in some star-fish the reaction follows more 
quickly because the stimulus can act upon the 
ganglion at the root of each arm near the circum- 
onil nerve-collar. In Astcracanthuvi ruhens, there 
is a complete localization of this function, and .self- 
mutilization only results when an exact region of 
the nervous system is stimulated.® In the Medusa 
we find an equally interesting exainjde of functional 
evolution (Koinancs).* With some of these (the 

* Ktijlutian fonPiu>nncllf du sytdimf: J, Deinoor^ 

unittrniUiirt^ I)nkxcIic 0 » 18D2. 

Contribution A la phyifiologU nerr^usr drj /Cr/iiniMtrrnu:i. J. 
Denioor and M. Clia|>eniix* Tijils. Svd. (2) III. 

2 Nov. 1891. 

^ Prftivxxiuiry Obsermtioftft on thr lAKomoUfr System of MtduM% ; 
Jfllyfsh, Slar^JUhj and Sfa-urchin9. Komaiicn, JnU Scimt. Series, 
1885. 
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Acrn.^ipedofe, on the oiitside of the umbrella being 
separated from the central part, the two separate 
parts continue to lash the water, the outer part 
with even strokes, the central mass more slowly 
atul feebly. With the Craspedote, on the other 
liand, tlie central part, under the same conditions 
seems quite paralyp^ed and immovable, while the 
outer part continues to move in a perfectly normal 
manner. The causative function of the movement, 
tlic sponhincity of the movement as it was formerly 
called in pliysiology, is incompletely specialized in 
tlie Acraspedote, wlicreas in tlie Craspedotc it is 
entirely localized. 

l7uhi>Uhial odapfation. — The individual is by 
no means a slave to heredity. It is capable of 
certain modifications under the inlluence of certain 
external conditions. These phenomena of individual 
adaptation may be arranged in three groups. 

When an organism, either animal or vegetable, 
is placed under new conditions of existence, when 
for instance, it relinquishes a terrestrial for an 
aquatic life, light for darkness, or fresh water for 
salt or esturine water, its external aspect, and in- 
ternal structure, undergo variations of consideitible 
importance if it succeeds in adapting itself to the 
new conditions.' 

' ExAMTiiiw : (rt) Tho leiwcs of the water Ranuiiculaa with 
laciiialed leaves {Itanunadus aqualilisfluiUiuSy etc.), are of iionual 
stmeture when cultiViSlcd on (Try-lstul. I’he epidermis is furnished 
with stomata and the constituent cells contain no chlorophyll. 
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The organ does not, however, lose its primitive 
and typical chaructei*s. Actual organic transforma- 
tion cannot, therefore, be said to take place in the 
case of individual adaptation. 

Tlio same leaves of the same plant wlicti grown in water are 
much longer than those of the U*rrCsStrial ty\fO ; the leaves have no 
stomata^ au<l the epidennic cells are full of chlorophyll (A.skenasy» 
U<hcr d€n WachstumsinfAiHum an/ dU (pfstalt dcr 

Vjlanzcn^ Bot Zeit,, 1S70, pp. 193 and following). Among tlie 
SirtdioUA ah>uU9 it Ls not unconiinon for the upi>or jart of a leaf to 
rise al>ovc the surface of the water while the hose is siihincrgod ; the 
epidennis at the hase contains chlorophyll^ hut has no stomata, 
while the part of the same leaf which ris4.*s out of the water is 
furnislicd u’ith stomata, but Las no chlorophyll in the cpi<]ermis. 

/) A goo<t example of this iiuiividual adaptation may be obtained 
by cultivating Cacti ulternaUdy in the light and in the dark. 
Coobel hus sliowii that wlien a .specimen of /V<?//Axvrriir.’f is cuUi* 
vated in the dark^tho stems are ]iristiiatic and thorny; if the plant 
in afUu'wards placed in the light, the thorns disap)K.*ar and the 
fiUiniH become quite smooth. (K. fiocbcl, Vthr^r dir Einyvirhumj d<s 
LUhUs an/ ilu Orstaltuiuj drr Karfrrn umt inutcrcr lylaazrn^ Flom, 
vol. 80, p. 90, 1890.) 

(c) The animal kingdom rurnblics numerous oxaniplca of imli* 
vidual a<laplatioii. 

The grailual drying up of Lake Aral caused the formation of a 
number of basins containing water at various stages of coiircntrntiom 
The Canlium of this region exhibits a whole aeries of mlapiivc varia* 
tiotis. Thoahclhs become tbiniierand homy, their shape elongates, 
the o}>cDiiigs coiitmet, and their colour bcroinca duller {Htdrwn). 

Afyiilus rdrrtis (tlio edible mussed), exhibits three dillerciit kinds 
of shells. It lives either in salt water, dee|» water, or ahallow 
water visited hy the tide. In each of these three vicinities the 
shells exhibit typical as{>ccts. 

Tho diroction/of bouey lanielhu is known to agree with that in 
whicdi tho greatest strain is habitually appliexl, and tlio entire 
structure of i bono is doniinaU'<l by tho ineideucos of the forces 
applied to it. When, after a badly •lueuded fracture, tho two broken 
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{h) Our second ^roup comprises Uie cases of 
cellular adaptation which may he produced in the 
course of embryonic life and may result in the for- 
mation of an embryo from half or the quarter of 
an ejxf;.* 

Here again the formation of organs takes place 
under new and abnormal conditions, but there is 
no “ transformation of these organs into fresh 
structures exhibiting other characters than those 
of primitive and typical organs. 

piocos arc joined by an oldi(|uo segment, the trabcculie in tliis seg- 
ment follow the direction from whence conies the greatest strain, a 
lUncront direction to that which they would have taken had the 
inserti‘d segment been ]>laced parallel with the two broken pieces. 

Without entering u)ioii explanatory theories concerning these 
facts, it is important to notice that the adaptations of plants exhibit 
<liirercnt characters to those of animals. 

With plants it is only when a young organ is born under new 
conditions that it exhibits new charactei-s. This is not necessarily 
the ease with animals. In an animal organism the separation of 
the young tissues from the old is not so noticeable os with plants, 
as the organs undergo a continuous I'cnowal and can always atlapt 
thoinsolves more or loss to new conditions. 

' When the two colls re.sulting from the first division of u fertilii^ed 
•*Kg Amphio.vus arc artificially sc{>nratcd, each cell may develop 
directly into a comploto individual. The same happens oven when 
the fii-st four celhs arc separated from each other artificially. 

When this is elfected in the case of Echinus or of an AmphUxeus 
embryo of eight cells, each cell devclopes as if it had remained a 
j>art of the whole ; but when the blostular stage is reached, that 
stage slowly completes itself. 

In the first cose the coll adapts itself to tho new conditions, in 
the second case it is tho blostular which does so. (See Analytische 
Thcorv' tier organischen Entioiekelung. Hans Driesch, Leipzig, 
1894 .) 



EVOLUTION AN!> OEOENKHATION OF OIU'.ANS 


20 


In an ailult cell, a(laj)tation may, in a more or 
les,s normal \Yay,caxise the formation of new organs. 

Even completely specialized cells of an organism 
may, when placed niider certain comlitions of life, 
adaj)t themselves to those new conditions and give 
rise to successive generations of dillerent cells, thus 
generating other himls of organs than those to 
which they would have given l)iith under normal 
conditions. This happens, for instance, witli all the 
cells of SafU, which are caj>ahle of reproducing the 
whole organism hy means of l»u«lding. This organic 
]»Iasticity is shared with the ll>.i , hut in that 

case it is only thoroughly developed in the epidermic 
cells. Analogous examjdes abound among animals, 
e.specially in the lower zoological groups.* 

‘ Txx-b lias »ho\Mi that in rcrUiii Kronn-s, whvii tin* orK-''iiisiii, 
after having hcoii \^ouimIc<I, is Kul»ji*cU*<l U) unusual ^^c>.Hi^ioII, 

or juessnr^*, orj{ans aro f<>rinetl at thu >v<iuiuh*<l part, whicli an* 
eJvHcntially <1i(rcri‘iit frutii tli<»sc wliitrli w<uil<l liavo formal 

ill a iifirmal recovery. When this heUTotnorphosis occurs in 
Tiihuhirin vi<s<uyhrt 9 iintUriii h nin j>l u A ut/wnh n- 
larin rosa, otr., the positions of the oral atul apiral poles may 
Ik* trans|»^>scfh When Anf^'KH^tiori4t is placed so tliat gravity 
acts u|s>n it in a contrary <lin*ction to the orilinary one, there 
arc formed onil and ajiic-al hranehes, where they would not have 
Imjcii foriiic<l h.'ul the orj^aiiisiu hcen kept in a iMinual position, 
(jaerpu^ Loebj UnfrrH. 2 ur Mi/rfthol»>*jir il>*r 7/iicrc; I. 

UcUr JlfUroniorph^sf, Wiir/hurg, IHOl ; 11. Onjtnyhihhiug und 
H'^nrhsthum^ Wurzburg, 1892.) ^ 

Similarly fliero is a true hctcroinorphosis when in a ease of 
club*foot tho faces and articular siirfaces of tlic bones and 
cartilages ossunio characters adaptccl to tho new work thrown 
on them as tho abnormality of the joint increases. Another 
such case is id the false joiiiis sometimes fortnc<l when tho two 
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Tliese various instances of cellular adaptation 
called “ hetcroinorphosis by Loeb, are outside 
the limits of our present researches, for reasons 
which we have already given. 

The law of universal degenerative evolution 
applies only to the transformations of organs, and 
not to tlieir original formation in either individuals 
or species, under normal or abnormal conditions. 


Section I. 

I'ran^'iformalion of ortfans of animals. 

$5 2. Tratisfonualion of liomoilynamic ortjaiis in 

the individual. 

% 

In order to study the degenerative evolution 
exhibited in the specific modifications of the 
organs of an individual, it is necessary to choose 
hoinodyiiamic organs that are numerous, and conse- 
ciuently small enough to undergo din’erent kinds of 
transformation fitted to the functions they may 
have to serve in the diflerent parts of the body. 

The numerous appendages of the cmy-fish form 
an extremely interesting study of this kind. The 

parts of a bono do not unite after fracture. In tliat case a com- 
pleted joint with cartilage ligament and synovial inembrano may 
1)0 formed in the neighbouring tissues under the influence of tho 
new stiniuli. In extra uterine gestation tho placcTita is formed 
upon some abdominal organ. When this occurs, tho unusual 
stimulus is sufficient to cause tho cells of an abdominal organ 
to form a perfectly specialized organ of a nature foreign to their 
normal life. 
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appendages of the ditiereiiL inelanieres (tlio somites, 
or constituent segments of the body) of tlic cray- 
lish are constructed on the same plan. Tlie 
typical oi-gan (fig. 2), when complete, consists of 
three parts — the protopod itc (/>/•.), 
wjiich is inserted into the body 
and carries a gill (io*.) ; the endo- 
poditc (cn.) and the cropoditc 
{ex.), each of which consists of a 
series of joints which are attached 
to the end of the protopoditc 
— tlie endopodite to the inner 
side, the cj-opoditc to the outer. 

* , Fi<;. — Dlnicrjin of t> 

I^t us now examine the ni‘<> aH«cndBKo 

u\ A^iofvs : pr. 

twenty melameres of the animal prou.|K>dac ; t,-, k-ih. 

. f.xojxMilte; cn, endo- 

in succession. 

In each segment of the body we find a pair of 

appendages, the structure of wliich is 
bsised upon tliat of a complete ap- 
pendage, l)ut in which many din’erent 
adaptations have brought about the 
conservation and incre<ise of some of 
the typical parts, and the partial or 
Axta^ui bjtal atropliy of (fthcr parts. 

Take first the abdominal segments, 


en — 



Fjo. 3. ~ 
/tutiaiiJiM, Left 
of the 


they carry appendages (fig. 3) formed 
of the three fuiidainenbil parts: the 

(pr.), i\ic cjLOjioditc (gj.-.), and 


em 


(Uaxiey). ciidopodUc {ell.). Eacli of these 

parts is itself divided into diflerent joints, the 
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description of wliich is not of immediate impor- 
tance. The portion of the appendage which has 
degenerated is thQ podohranch, which has completely 
disappeared. The reason is obvious ; tliese ap- 
pendages, having become a support for the eggs, 
have lost their respiratory function. The part 
specially adapted for that function has been allowed 
to atrophy, the more readily because the presence 
of gills on tlic ventral surface of the abdomen 
would be incompatible with free movement of that 


® part of the body when the 

cray-Hsh is swimming. 

appendages of the 
si.xth abdominal segment 
are greatly modified into 
a caudal fin (fig. 4). 
This also exhibits the three 
fundamental parts of a 

Kio. — Aifaeu,* ffuriaiiliit^-^hcU ftp- 

iMurtaRc of the fioi Bixioniinni scg. coiiiplete appeiulajze. The 

inent. Kina (1,5/1) : ;ir, protopwnic; / , , x • • i 

ej.exopodllc; «-n.eiid.ii.oiHte(Buslc> ). {pi’.) IS tlllCK 

and short and has no gill, degeneration being ex- 
hibited in the loss of the gill, and by the reduced 
length of the part. The evopodite (ta;.), and the 
endopodite {cn.) are modified into two large oval 
plates which serve as propellers. The actual de- 


velopment of these two parts is accompanied by 
degeneration. In a typical appendage, the cjcopodite 
and the endopodite terminate in slender parts divided 
into several rings by false joints ; in the propellers, 
which should olfer the maximum resistance to the 



TIJAXSFOKMATION OF OR«;ANS f)F ANIMATES 


3 


O 

• ) 


pressure of the water, the segiiientaliou has dis- 
appeared, hut across the part corresponding to the 
e.i:opoilite there still remains a transverse groove. 

The second abdominal segment of the female 
carries appendages similar to those which have 
just been described. In the male, the organs of 
this segment, as also those of the segment in front 
of it, have become organs used in fertilization. 
We must aiiisider what new structures 
liave appealed here, and to what extent 
these new modifications liave been 
attended by degeneration. Tlie ap- 
pendage of the second segment (fig. 5) 
is longer than that of the oilier seg- 
inents ; pre.sscd against the ventral 
surface of the back part of the thorax, 
it stretches out as far as the space be- 
tween tlie .second and third walking 
legs, the part which corresponds to 
the oviduct of the female. It serves as 
a channel to conduct the fluid from 
the male orifice to that of the female. 

It consists of a 'protopoditc (/^r.) 
and an e^yopodiic {ex.) similar to the corresponding 
parts of the appendages we have just described. 
The endopodilc is profoundly modified. The inner 
border of its proximal region, wliich is not jointed, 
is extended into a thin plate rolled into a hollow 
horn (a) while the outer border is represented by 
an annulated part (&). The part in process of 

C 
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degeneration is tlie exopoditc. On considering the 
development of the various parts of this appendage, 
it may be concluded tliat the eo'opodite has not 
undergone tlie same modification as the endopodite. 
It now remains to conclude this study of the 

abdominal appendages by an ex- 
amination of the first segment. 
Immense variation occurs in the 
Fio. 0 . _ Jiuria. Soiiietimes there are two 

el,' “CnS appendages, sometimes one or both 

“>ssing; in any case the 
^n.cndopodJudiQxicy). cxistiug organs are very small 

(fig. G). The protopoditc (/>?•.) is small, the cxopoditc 
is missing, and the cmlopoditc (cn.) is represented 
by an imperfectly jointed thread. The appendages 
of this first segment being no longer necessary, 
atrophy, and, as has just been 
pointed out, there is no regularity 
or uniformity in the order of their 
disappearance. In the male, the 
appendages of this segment (fig. 7) 
possess an unjointed rod {€) cor- 
responding to the C7idopodit€ of the p , 

second segment, and this rod 

stretches out to a considerable 
distance. The acopodite is missing, 
and the articulations between the different parts 
have disappeared. TMs may reasonably be regarded 
as the result of degeneration, and confirms what has 
already been said concerning the appendage of the 



Left appendage 
of Iho first ntxluminal 
Segment of the male 
(1,5/1); nnjolnted rod 
(Hoxloy). 
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second nietamere, where degeneration was exhibited 
by the relatively small size of the c^wpoditc. 

It may be concludeil from tliis examiiiati(jii tliat 
in the al)dominal appendages tlieie is a dcgeneia- 
tioii common to all — tliis is the absence of the 
jjodohraiich. In accordance with the particular 
ailaptatioiis of each pair of appendages, special 
degeneration accompanies special adaptive develo|>- 
ments as we hav'e shown above. 

We now pass to the foui-teeii anterior melameres 
of the cray-/isli. The first sLx of these constitute 
the head, and carry on the first segment the stalked 
eyes; on the second, the antennules ; on the thir<l, 
the anteiime; on the fourth, the mandibles; on the 
fifth and sixth, the two paii-s of maxilhe. The 
eight metarneres of the middle of the body form 
the thorax, and carry on the seventh, eighth, and 
ninth, the nmxillipedes ; on the tenth, the claws; 
and on tlie eleventh, twelfth, thirteenth, and four- 
teenth, the walking legs. 

The stnicture of all these appendages may be 
referred to that of the typical primitive appendage. 
First take the thoracic appendages, commencing 
with the third inaxillipede (fig. 8) which is the 
most complete appendage. It consists of a prolo- 
podite formed of two parts {coxopoditt and hasipwlite) 
and carries a podohraiich (^r.), a well-developed 
e'lidopodile {cn.) consisting of five jointed parts, and 
of a small exopodite segmented like those of the 
abdominal appendages. 

C 2 
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Tlie third inaxillipcde may be regarded as the 
mean type of the average thoracic appendages. 
Compared witli it the other appendages exhibit a 
true alternative development of their parts. When 
the cMypodite is largo the cndo2yodite is small, and 
vice versd. llesides these general modifications in 
which the degenerative evolution of the entire 
appendages is exliibited, each one of the segments 
undergoes certain modifications of its own. 



In the second maxillipede (fig. 9), which much 
resembles the third, the exopodUe (ca:.) is large, and 
the endopodite {eii) is small, the prodopodite {pi\) is 
better developed, and the podohranch (&?•.) has 
begun to atrophy. 

The same evolution is exhibited by the first 
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uiaxillipede (fi^. lU), but here it is more striking, 
and considerably modifies 
the general appearance of 
the apj>endage. The cj'-opo- 
dilc (co) is well developed, 
especially at its base ; the 
emlopodile (e«.) is small and 
consists of only two joints ; 
in the prudopodite ( pr.') the 

^ JiuriatiHs. Fir>t 

two component segments nmxuiij-<ic(i..v»> : ro, coso- 

* ^ pOiUtt*. omi f>a, fonii* 

litK fir, prolopoOlto ; <ii, cmlo- 
IKxUtc; rx, ci<»y»<»d4to; rp, cpl» 
iHxillc (Huxley). 

arc transformed into 
two long thin plates, 
and the podohranch 
is replaced by a mem- 
braneous plate (the 

cpipoditc) (< 7 >.). Hehind 
the inaxillipcdes are 
the claws and the four 
walking legs. In these 
live pairs of aj)pen- 
dages the exopoditc 
shows most signs of 
degeneration. We will 

Fio. \l,—AiUi(ui JturiaiUis. Second left ^ 

\ct (1.5/1) ; CO, coiopcdllc and HOW CXUIlllllC tllC COtU* 
ba, bftAipodhe, formln^c pr, proto|«ndUe; ^ . 

Uchlopodlto ; ^^»mcropodltc; poilCIit ptlTtB Of tlieSO 

carpopodltc; p, prupodllc; dACty- * * . . 

iopodito(Huiie 7 ). appendages (ng. ll). 

The (/)n) consists of two parts (6«. and 

CO.), and carries a gill (6r.) except in the last walking 
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leg. The cndopoditc consists of five primitive joints, 
which are well developed and form the ordinary 
claw ; these five parts are the ischiopoditc (is.), the 
incsopoditc (me.), the ca'ipojioditc (ca.), the propoditc 
(p)'.), and the dactylopodiie (da.). The c-ropodite is 
missing. No vestige or rudiment of it is to be 
found in any phase of the development of the cray- 
fish. In the lobster, however, which is closely 
allied to the cray-fish, the cjopoditc is still to be 
found during the larval period. The third funda- 
mental part of the primitive member persists also 
in prawns throughout the entire period of life, but 
the organ is very small. At the extremity of the 
first and second pairs of walking legs there is an 
apparatus consisting of a fixed part — an elongation 
of the ^yrotopodite — and of a moveable part — the 
dactylopoditc. This furnishes the walking leg with 
a prehensile organ which is well developed in the 
first pair of walking legs, and which is enormously 
increased in the true claws. In this evolution 
degeneration is exhibited by the disappeai'ance of a 
joint, for in these appendages the hasipoditc and the 
ischiopoditc are immovably united. This morpho- 
logical degenemtion corresponds to a functional* 
change in the appendage. So long as the claw was 
used for locomotion a joint at this point was in- 
dispensable for progression. It is this joint which, 
in six or eight-footed beasts allows of the horizontal 
motion of the member necessary for locomotion, 
which in six-footed beasts results from the general 



TRANSFORMATION OF ORGANS OF ANIMALS 39 



Fio. II. ^ jturitidUs. 

5ccon<l left iiiaxilJii (l,5/l>: 

CO, coxop<M]lu% ftDd 6<i, t>:i5lpu> 
dU4% forming pr, |irt»topc»dUo ; 
cn, oridopodUe; »CA|>hos* 
nathIJc (liuilcj). 


structure of the parts and their auricular combina- 
tions. On tl»e claw becoming prehensile, the joint 
liinge consolidates, the lever 
thus becoming much stronger 
and permitting the claw to be 
used to greater advantage.^ 
it now remains to examine 
the appendages situate<l in 
front of the maxillipedes, i.c. 
the appendages of the head. 

In the second maxilla (tig. 12) 
a special transformation may 
be observed. T!jc cojopodife 
(co.), and the hasipodilc (ia.), are Hat plates ; the 
endopodite (r/j.), which is small and undivided, ex- 

of degeneration in its 
in the absence of all 
articulations. The Moj^oditc, accord- 
ing to some authorities on the 
FiG.\:i.^AUatu»Auria- SubjcCt, llO loilgCr CxistS, wllilc 

ff/fj. First left max- a 

nu <o. coxo- according to others it constitutes 
Termini ’*pr, with thc cpiiyodUt: (the analogous 

SopoditofHuxUy), part to tliat which we regard as 
representing thc gill in thc maxillipede), a large 
peculiarly-shaped blade, thc >icophog)ndhidc (sc.'). 

In the first maxilla (fig. 13), a partial degenera- 
tion of the organ is very marked : the cr.opoditc and 



hibits 
size, and 


signs 


* See J. Demoor, JUtlterches ntr In Marche des Crusitte^ (Arcli. 
de Zool. exp. et gen., 2- serie, t. iv. , 1891). 

T. LUt, JSetceguiujsapparal des Arthropoden, 1. Thril, Aslacxis 
Pluviatilis. Morpbol. Jahrbuch., xxii. B<1. 3. Heft, 1895. 
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the e 2 npoditr are missing ; the endopoditc is reduced 
to a mere unjointed stem, and only the protopodite 
retains its two normal component parts. 

The mandihles (fig. 14), the appendages of the 
fourth segment, arc modified entirely for mastica- 
tion. Tliey consist of a strong transverse piece 
(/o*.) provided at the extremity with an inner 
surface {si.) for grinding and sawing, and of a 
three-jointed piece (r«.) with bristles which point 
outwards. Tlic first piece is the result of the 




J4. _ flurin^ 

(1,5/1): pry protopodlte: 

eo0o|»odhc{ reap* 
Ing dtirfacc of (he proto-* 
pcNllte (Huxley). 


Ffo ^^.—A$(nru$ fturin* 
Left nntoiinii 
(1,5/1) : ;»r, protopodlto ; 
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Fio. 16 . ^ .iliifaeiii 
tUU, Left antcnnulo 
(1,5/1): pr, protop^ltc; 

exopoUlto; en^ endo* 
podite (Itoxicy). 


modification of the two parts of the protopoditc, 
which have united to form the organ of mastica- 
tion ; the second, which represents the axdopodite, 
is the feeler, an organ of sensation. All the other 
parts of the appendage liave disappeared. 

The antenna (fig. 15), which is a tectile ap- 
paratus, is formed of two parts representing the 
segments of the protopoditc {pr.). The long-ringed 
process is the cmlopoditc, while the lateral. scale of 
tlie antenna represents a much reduced exopodiie {ex.). 



TRANSFORMATION OF ORGANS OF ANIMALS 41 


(r 

'O' 


1 G) consists of a 

annulated cndojtod ite (in.') 


an 


a two-jointcd 
remains, the 


The anteiinule (fi 
(y>r.), furnished with 
and cci:opoditc 

The eye-stalk (fig. 17) consists of 
proto-podite (^w.). This is all that 
endopodUe and the cj:opoditc being 
absent altogether. 

This examination of the appen- 
dages of the cray-fish clearly shows 
that all fresh adaptation in the 
appendage entails llie modification of some 
and the degeneration of others. In each 
evolution is accompanied by degeneration. 


Q> 


pr 


Flo. l7^^Ai(afUi jfuria* 
idtM. Left cye*&la1k 
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case 


§ 3. Transformation of homologous ory<tns in 
indiciduals of different species. 

The limitations of our present knowledge make 
it difficult to determine definitely the origin of 
limbs among vertebrates, but they are universally 
supposed to have developed from the lateral folds 
which still persist in Amphiox^is, and which pro- 
bably existed in the ancestoi*s of vertebrates.^ 

* A. Murplutloyicul yroo/s : 

(а) Lateral foMa of ainiihio.xus. 

(б) Identity of the skeletons of {Miirc-d and uni>airc4l fins. 

(c) The number of spinal nerves itaasing to the fins. 

(<f) The mode of entrance of those nerves into the fins. 

B. Eml/ryotcyical proofs : 

(o) Continuoiu lateral folds in the embiyocs of fish. 

(6) The formation of metameric {touches (coelumic in* 
vaginations not only at the point of origin of the 
limbs, but between them). 
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At first tlie only skeleton of tliese lateral rods 
consisted of parallel rods of a tougii material. By 
tlie transformation of these rods, tlie skeleton of 
tlie limbs of vertel nates was ultimately formed. 

The skeleton of limbs then consisted originally 
of a certain number of parallel rods. One of these 
rods, lying in the long axis of the future limb, 
became longer tlian the others, while the neigh- 
bouring rods began to slant, so that those nearest 
to the elongated rod spread out like a fan, and 
gradually moved outwards along the principal rod. 
This phenomenon was repeated several times, so 
that eventually those rods nearest to the principal 
rod passed towards the free end of it, and as the 
others followed in the same direction, the fin finally 
ac(iuired a feathcr-like structure. 

This transformation of the continuous folds into 
limbs — a progressive transformation, since new and 
more perfectly adapted organs were formed — was 
accompanied by degeneration, for a considerable 
part of the folds disappeared. In the same way, 
although the transformation of the parallel rods 
into bipinnated fins constituted a development, 

C'. Pahiontological proofs : 

(ff) Tlio series of paired spines in DipUtcaiUhus and in 
Climnlius between the pectoral and ventral spinc.s. 

{It) The skeleton of the fms of CladoselacJte. 

I). Philogenetic proof: The necessity of the bifurcation of tho 
unpaired folds ot tho anal region {SUmarchus). 

E. Physiological proof : Tho lateral folds are the qndifTercnti* 
ated condition of organs of equilibrium in modem fish* 
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the rods nearest to the free extremity of the 
principal rod were considerably reduced in size. 

Two series of transformations should now be 
followed — that of limbs which have not yet 
ceased to be aquatic, and that of limbs adapted 
to terrestrial existence. 

Among aquatic creatures, the Pleuracanthides 
and the Dipneusti {Xnwcanthvs ami Ccratodus) 
have best preserved the bipinnated fin. In 
Ce.raiodus especially it is exhibited in almost the 
primitive condition. (Iradually, however (as in 
OrthactmfJtHs), the rods situated along one edge 
of the jnincipal rod disaj)peared, and the (in, no 
longer bipinnated, became unilateral. This pro- 
gressive transformation entailed the disappearance 
of nearly half of the fin. 

With creatures which have become adapted to a 
terrestrial life, the limbs — so far as can be judged 
from what is known at present — appear to have 
undergone the following transformations : The bi- 
pinnated fin (such as that of Cnatodus) (fig. 18) 
is always the starting-point. Then the lateral rods 
of one half almost completely disappear (as in 
{Protoptci'iis Aynphibi^ts). Next, the other half 
follows (as in P. ayincctcua) (fig. 10), and finally 
only the principal rod remains (as in Lfpidosircii) 

(fig. 20). 

At this point the limbs are reduced to mere 
lopped steins ; they have not, however, atrophied ; 
the degeneration which has accompanied this de- 
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velopment has reached its ultimate limit ; the 
limb has now to disappear altogetlier, or else to 
pi'ovidc itself with new elements. 

Judging from the embryology of the Urodele 
Amphibia, the primitive terrestrial Hmb had only 
one toe at first, and then a second appeared, then 
a tliird, a fourth, and a fifth. In this way was 
formed the primitive five-toed limb. 

Let us now trace the adaptation of tliis five-toed 
limb to the principal functions it fulfils in the 
animal kingdom — walking upon two legs, running, 
jumping, climbing, burrowing, swimming, and flying. 
We sliall find that the transformations it has under- 
gone for all these functions have been accompanied 
by degeneration. 

1. Adaptation to wall ing on two legs. — Adapta- 
tion to the upright position may bo effected in two 
diflerent ways, by walking or jumping. We will 
first investigate the former. 

Ihis adaptation to bipedal progression may be 
effected with or without the intervention of arboreal 
life, ns may be seen by the following examination, 
the adaptations of man and of birds. 

{a) Man , — The first sign, among mammals, of a 
definite adaptation to arboreal life, is the oppos- 
ability of the great toe. The great toes of human 
beings are not opposable, the cases of “ prehension ” 
exhibited among savage races being due to lateral 
movements ; we shall see presently, however, that 
this opposability of the great toe which is exhibited 
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by all modern moiikeys, probably existed at some 
time ill man or his immediate ancestoi-s. 

The terrestrial five-toed foot must ha\'e accpiired 
an opposable great toe in the course of adaptation 
to arboreal life. Without attempting to enumerate 
all the attendant jilienoiuena of degeneration en- 
tailed by tliis modification, we will merely examine 
those exhibited by the nails of the hind foot. 
Comparison with the supposed ancestoi-s of the 
Primates ( Insectivores) shows that in the juimitive 
terrestrial foot the nails completely covered the 
extremities of the terminal jihalanges. With the 
lowest Lemur (7\trsius) the nails of the second and 
third toes are in the form of daws, while all the 
others are degenerating; they cover only tlie 
anterior face of the terminal phalanges, and art;, 
in fact, flat nails. In all the other Lemurs, only 
the second toe Inrs a claw, whereas in true monkeys 
all the nails are flat. Finally, in the Orang the 
great toe often has no nail at all. 

We then come to limbs adapted to arboreal life, 
such as those of the Gorilla. With some anthropoids, 
iiowcver, and especially the Orang, the modification 
has gone further, and is accompanied by phenomena 
of degeneration in other parts of the limb. While, 
in the case of the Gorilla (fig. 21) the great toe 
lias a true articulation between the metatarsal and 
the first phalanx, and also between the first and 
second phalanges, with the Orang (fig. 22) the great 
toe is inucl) reduced so that it has ijo articulation 
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between the metatarsals and phalanges, and fre- 
quently the last phalange is absent altogether. 

The development of another foot, that of man, 
adds confirmation to the heading of this chapter. 
The great toes of man or his immediate ancestors 
must Iiave been opposable. This may clearly be 
seen by a careful study of the muscles. We know 
what a resemblance there is between the muscles 



Flos. Ql and — Skeit tona of the feet of tho Oorllla nnd OraDR^uUtifr* 
caieaneum: astragulua; acaohnld; Ira <u, flrat cnnelfonn; 3a 

second cuneiform; de cu, third cuncli<»rm ; e, cuboid ; iT, nietAtnrsala ; phai^ 
phalanges; ph and />, distal and Icmilnal Joints (after Walerhotiso and Hawklns)« 
lluxlcy, J/ari's Piact in Xaiure^ 

of the soles of the feet and those of tho palmar 
region. With the exception of man, all mammals 
which have opposable thumbs, have also opposable 
great toes. On the other hand, there are various 
mammals (prehensile marsupials, rodents, bats, mar- 
mosettes, etc.) which have opposable great toes but 
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not opposal)le tliumbs. We may presume then 
that tlie hiiul limbs were the first to become 
adapted to arboreal life, and, since tlie ‘^reat t(»e 
of man is not ojjposahle, it may be concluded tliat 
it ceased to be so wlien terrestrial life was assumed. 
Tliis moditic^itioii is not wholly degenerative, for 
the functions of the hover limbs are no less im- 
portant in man than in apes. Tliere are, however, 
undoubtetl signs of <legeneralion in the changes 
(illtailed. The muscles which rendered the great 
toe oppo.«ahle were proliahly the first to degenerate, 
but by referring to a skeleton it may be seen that 
whereas tlie great toe and tlie metatarsahs have 
gained in length, the first phalanges, and still more 
the other phalanges, are reduced. In some cases 
the la.st phalange of the little toe luus even dis- 
appeared altogether. 

(b) Birch . — First take the reptile-footed Dimj- 
Baiirians. These are four-footed beasts, and the 
hind limbs are plantigrade and five-tood. Counting 
from the inner side the phalanges of the toes arc: 
2, 3, 4, 5, 4 in number. 

In passing on to the bird-footed Dinosaurians 
we find tliat witli llifpsihqyhiHlon , the foot is func- 
tionally four-toed. From the first to the fourth 
toe the phalanges are the same in number as with 
the reptile-footed Dinosaurians, but the fifth toe is 
greatly reduced, being merely represented by a 
pointed metatarsal. In Camjftosaiirns, the fifth toe 
lias disappeared, tlie second, third, and fourth are 

1 ) 
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fully functional, but tlie first, altbough retaining the 
usual lunnber of phalanges, is greatly reduced in 
size, finally, in Iguanodon,' which is fully adapted 
to the npriglit position, the second, third, and fourth 
toes are still full}’ functional, but not only has the 
fiftli toe disappeared, but the first is merely repre- 
sented by a pointed metatarsal. 

Tims it is apparent that each new phase in the 
transformation from quadruped to biped is attended 
by partial degeneration, although the hind limbs, 
having alone to fulfil the function of locomotion, 
nece.ssarily acquire a fuller development. The 
Ifjuanodon is too specialized in its development 
to have been the ancestor of birds; but this is 
not so witli other bird-footed Dinosaurians, such 
as CamptomnvHS and JTtfjmlophodon, where the 
hind foot is sufiiciently primitive to have been 
the forerunner of the birds claw. 

Most birds have four functional toes, which have 
retained the primitive number of phalanges, but the 
legs of running birds exhibit more or less important 
variations. The modifications they have undergone 
have obviously not diminished their functional im- 
portance, but quite the contrary. These modifications 
have, however, been accompanied by degeneration 
with running birds, and the first toe disappeared 
first, as in the Cassowary and the Amci'ican Ostrich, 

* Dollo : First, second, thinl, fourth, and fifth KoUs mr Ics 
Dinosauriens dr licrnissart. Bull, ^hls. royal d'Hist. nat. dc Bely. 
1882, 1883, 1884. 
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tu be followcil in the second stage by the secoiul 
toe. 'Ihen the fourth began to atrophy until the 
whole weight of the body was supported by the 
third toe alone, as in the ostricli. 

2. Adaptation to leapintj — ^^’'e now come to the 
various instances of adapUition to leajnng. Tliis 
adaptation is one necessarily undergone either by an 
animal whicli originally lived a terrestrial life, such 
as the Jerboa, or by one whicli had ceased to be 
aiboreal in adapting itself to leaping, such as 
the kangaroo ; or, again, by an animal which 
formerly lived an arboreal life, and wliich con- 
tinued to lead such a life with the additional 
adaptation to leaping, such as the tarsius ; and, 
finally, by an animal whicli first lived and swam 
in the water, and which continued to do so after 
becoming adapted to leaping, such as the frog. 

In each of these cases adapUtion to Icaiiing has 
resulted in the fuller development of the hind Hinbs. 
tlie size of wliich. as well as the functional impor- 
Uince, has greatly increased, which shows that the 
inodiliciition is of a progressive nature. All tliese 
modifications are, however, attended by degeneration. 

(a) Ihc Jerboa {Dipaa ). — Some rodents, such as 
rats, porcupines and sfpurrels, are live-toed. This 
live-toed foot represents the primitive one from 
which, after passing through various still existing 
phast^, was derived the three-toed foot of the jerboa'^ 

With the hare there is no first toe, so that the 
foot is functionally four-toed. 
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The Hftli toe next disappeared, leaving the foot 

threc-tocd, as in the viscacha, tlie 
cnpyhara and agouti. In the foot 
of tlic agouti the inctalarsals have 
considerably gained in length, and 
arc closely pressed together. 

In the jerboa (fig. 23) the three 
metatarsals (M.) are united, and 
the intervening tissues have dis- 
appcivrcd. Besides this modifica- 
tion, the hind limbs of the animal, 
being used for leaping only, have 
become thinner, while gaining in 
Fia. 33. —Hind limb of length bv the elongutioii of the 

J?tpos (Jcrb<ia). I, first ^ t i ^ 

rndimcninr)- diRit; n. mctatarsals.* 

scconil illtfit : 111, iMrtl 

fUgU ; IV, fourth digit; 

J/. bone formed by • t » . r i • 

fusion of 2 nd. aid. pnd now inhabitants of the plain, 

4th mctntar&als; i i 

caicancum ; as, Bstra- kaiigaroos are dcsceiKied from 

Jtuliis: n. naviculnr; i .. 

fd. thini cuneiform ; ai’boreal iiiarsupials, which them- 

second enne [form ; cb, in 

cuboid. (Afi^rKjowcr, sclves havc cradimlly ceased to be 

/n(roi/u^fwn/otAeOs(e^ ^*^1 > * • . 

oic^ytiriheAfamiiiaua.) arborcal.® All the intervening 
phases of this transition from type to type are known. 

* Tlio lost Bcginoiit of tho leg of the jerboa — the foot being 
foriiicd by tho union of the second, third and fourth metatarsals 
— corrcsjionds more or less to tho formation of tho bird's foot. 
This, however, is a caso of convergent modification more ap|>arent 
than real, for in tho cannon bone of birds, besides the second, third 
and fourth metatarsals, there is the whole set of distal tarsals, 
whereas in tho jerboa tho distal tarsals remain free and isolated 
hones. 

^ L. Dollo, autographs of tho course given at tho Institute of 
Solvay, 1891-1802, 5th lecture. The Origin of Kangaroos. 


(h) The Kniujaroo . — Although 
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In the Opossum {Didilpfti/s) we find a normal 
five-toed foot, in winch tl»e third toe inedominates, 
hut wliich is fully n<.Ia|»ted to arboreal life, the fii^st 
toe being opposable an<l provided with a Hat nail. 


The foot of the Phalanger 
{Phal(rn(ji:it€i) (lig. 24) is 
also five-toed, and the great 
toe is oppo.sablc, but here it 
is the fourth toe (iv.) which 
predominates owing to the 
degeneration of the second 
(ii.) and third (iii.) 

The Kaola olarrins') 

exhibits the same type of 


foot, but with an even more 
marked diminution of the 
second and tliird toes. 

In 2ft/psi])ri/mnodon the 
first toe has become rutli- 
inentary. ^ 

In I^cramclcs the first toe 
is only represented by a 
metatarsal witli phalanges. 

Ill the kangaroo (fig. 25) 
it has completely disappeared 



PhalAHRCr. 

calcflricuro: a, n. 

ccoirole; <*6, cubo^cj : 

and ihird riiiicni»rin»; 
I, II, 111, tv, ind, 3rii» 

4th and />ili vf which tho 

ard third arc deKcneralinit. 
<AtU;r Flowor, intrtHluciion to tht 
Oitrofo'/p o/ tht 


Pinally, in Clto^ropus (fig. 20) the fifth toe is 
re<luced to a mere thread, as are also the second 
(ii.) and third (iii.) toes, 

riiis last stage, which represents the present and 
most perfect adaptation of marsupials to leaiiing. 
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was attained by the predominance of tlie fourth toe, 
accompanied by tlie almost total extinction of the 
other toes. Tlie persistence of the fourth toe 



Fio. 25.~R1ght fore*paw Fio, 2 ^.— Fio. 27. ^Rlght hind-paw 
of Kancnroo. Hlght forv-pow. of Tarsiut Sptcirtifn. 

r, calcancuin; a, aatragu* caloinciim ; 0 , asirngn* c, cuicaneum ; a.astraau- 

hii; e/i, cubuld ; «, os Iub ; n, os ccntrale ; eA, Ins; r, navlcn'ar: c', 

ccntralc; third cnnet- cuboid; third c*. first, second, and 

form. II, 111, IV, V,— cuneiform; II, III. IV, third cuneiforms; cA, 

second, third, fourth V, — second, third, cuboid; 1, 11, III, IV, 

and fifth digits, tho fnurih and fifth digits, V,— first, second, third 

second and third being of which the second, and fourth digits. (After 

degenerate, (After third aod fifth are de- Flower's Introduction 

Flower's Introductlrn generating. (After to tho Ontology of the 

to tho Oiteotogy of the Flower's Introduction i/<immaffA.) 

i/<f/nmo/fa.) to the OsUofegy 0 / the 

Afammatta,} 

instead of the third is accounted for by the 
previous arboreal existence of marsupials before 
they became adapted to leaping. 

(c) The Tarsiiis (^Tarshis s^cctrum^. — The tarsius, 
which is a small lemur, is to be found in Celebes. 
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It is so-called owing to the reinnrkahle longtli of 
its tarsus (fig. 27), a very exceptional forinatioiL 
for the elongation of an animal’s foot is usually 
cllected by means of a lengthened metatarsal. 
This abnormal formation in the foot of the 
tarsius can, however, be accounted for. Like 
most of the Primates, the tarsius is adapted to 
an arboreal life, and, among other characters, it 
e.xhibits an oi>posable great toe. When on the 
ground, however, instead of running on two or 
four legs, it progresses by leaping; and this 
may also he noticed with some of the lemurs 
of Senegal (Galago). The tarsius has become 
adapted to leaping by the lengthening of the 
hind limbs, the thigh, leg and foot being equally 
elongated. The foot, however, being of fan-like 
struct\ire, it is clear that if all the toes were 
elongated, the feet would overlap one another 
in the middle line, and therefore with most 
animals that leap the elongation of the foot 
involves a reduction in size of the outer and 
inner toes to prevent overlapping. The tarsius, 
however, has remained arboreal, although it has 
taken to leaping, and it therefore re(|uires a well- 
developed foot with an opposable great toe in order 
to obtain a firm grip on branches. To avoid over- 
lapping of the feet, the length has been augmented 
at the ankle, which, not being shaped like a fan, 
does not consequently gain in length. 

A more detailed examination would doubtless 
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show tliat this moditicatioii of t!ie foot has been 
attended by the degeneration of some parts of it, 
but, as wo have to restrict ourselves here to tlie 
data witli whicli we are already furnished, it is the 
degenerative phenomena exhibited by other parts of 
tlie limb consequent to adaptation to leaping, wliich 
we shall proceed to enumerate. 

Tliere are two leg hones, the fibula, and a larger 
one, the tibia. Tliese two bones are usually held 
togetlier by muscles, or by an interosseous membrane, 
the latter being merely degenerated muscular tissue. 
As a rule, the tibia and the fibula reach the entire 
length of the leg and are quite separate. In the 
process of adaptation to arboreal life, these bones 
have remained apart, as may be observed in most 
arboreal animals of the present day. Moreover, in 
order to promote prehension by the foot, the tibia and 
fibula in prehensile-footed marsupials may turn upon 
one another, as is the case with our radius and ulna. 
With the tai'sius it is quite otherwise. Here the 
lower halves of the tibia and fibula are united, and 
the muscles which formerly connected the two bones 
liave consequently disappeared. There is further 
evidence of degeneration in the upper half of the 
fibula which has become reduced to a mere thread. 
There is no question that these phenomena are the 
result of adaptation to leaping, for they are not 
exhibited among exclusively arboreal animals, while 
many parallel cases of modification are known to 
exist amongst other species. 
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((/) The Frofj {Retna Escidc)i(a'). — Adaptation to 
leaping entails, as a rule, the elongation of the liind 
limbs. AVlien a large blade-like swimming foot is 
reriuired, the number of toes cannot be diminished 
and length must be augmented, as in the tai-sius, in 
the region of the ankle (fig. 28). 

But, in the frog, it is the 
aslragulus («.) and the calcan- 
cum (c.) whicli have elongated, 

tai-sius it was 
and navicular 


ac 


whereas in the 
the calcaneum 
bones. 

Besides the 
calcaneum and 


union of the 
the astragulus 
boneS“~— which may be regarded 
as a plienomenon of degenera- 
tion, as it entails the disappear- 
ance of tlie intervening tissues 
the adaptation of the frog to 
leaping has been attended by a 
yet more characteristic sign of 
degeneration : the tarsus, which 
is a very compliciited structure 
in tailed ampliibia, is reduced, 

especially in tlie distal row, to a few minute 
bones. 



Fio. w.— |[|ghta>otof Aanrt 
ttculentit. 

a, utraimiu*: r. ralcan- 
• urn; 1-3, «. 

m. incUt«r*aU; |, II. Ill, 
IV. V. oikIu. (Alter 
Kciter, Amalon-u of the 
t'fO-J.) 


3 Adaptation to running.— T \k rui.iiimuts and 
the horse furnish us with two excellent examples 
nmong mammals of adaptation to running. 

Their common ancestor is known to have been a 
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clumsy five-toed animal wliich lived in swamps. As 
the horse type was evolved, the legs, which originally 
only served to support the weight of tlie body in a 
slow progress, were gradually adapted to running. 
This modification was certainly advantageous to the 
animal, as it enabled it to escape more easily from 
its enemies. It was, however, accompanied by de- 
generation, for the ancestor of the horse lost first the 
great toe, tlien the fifth, and ne.xt the second and 
third toes became so reduced that eventually only 
one toe remained functional. 

Adaptation to running was effected differently 
with the ruminants, but it was equally accompanied 
by degeneration. With them, fii*st the great toe 
disappeared, then the second and fifth became simul- 
taneously much smaller, while the third and fourth 
continued to increase equally in length, lu process 
of time the second and third toes entirely disap- 
peared, and the metatai-sals of the third and fourth 
Joined together to foiin the cannon bone. In this 
way mammals were evolved with cloven hoofs and 
adapted to running. 

4. Adaptation to flyinf /. — There are three types 
of animals among the vertebrates : birds, ptero- 
saurians, and Hying bats, by which is meant, not 
those bats which aie merely able to float in the 
air like a parachute, but those which can both raise 
and guide themselves during flight. 

(a) Birds . — We have seen that the ancestor of 
all terrestrial vertebrates was a five-toed uniinal. 
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The liand of the oUlest known bird, liowever, — 
Archa)i)plc)'yx — l»ad only three digits, and the 
question arises, as to whetlier this atrojdiy of the 
two outer digits was eH'ccted in the process of 
tlie aniinal’s gradual adaptation to tiight or if it 
dates from a still earlier period. 

Archwoptei'yx had four toes. The fore legs were 
smaller than the hind legs. Now, with bipedal or 
quadrupedal animals which make no special use 
of their fore legs, the contrary may invariably be 
noticed. It is of small importance, therefore, 
whether Archfropitryx wsis quadrupe<lal or bipedal 
before it took to flying, for neither of these modes 
of progression would have entailed the loss of two of 
its digits, and the <lisapi>earance may reasonably be at- 
tributed as due to the process of adaptation to Might. 

The three remaining digits of Archaoptcryx were 
complete in their structure. The phalange.s, which 
were of difl'erent lengths, are furnished with claws, 
and were of the same number us is normal ainoni; 
reptiles, t>. 2, 3, 4, counted from the inner side. 
The wing of Archaoptcryx Iiad not therefore under- 
gone much modification beyond the toes of the two 
outer digits, but it mu.st be remembered that the 
bird was a weak flyer ; instead of having a large 
honey sternum necessary for powerful Might, the 
sternum of Archaoptcryx was formed of cartilage, 
and the wings were short and rounded in shape. 

With good Myers, on the other haml — such as 
pigeons or sea-birds — the adaptation to Might is 
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more perfect, the moclificatioiis entailed are much 
greater and have been accompanied by further signs 

of degeneration. In tlie fowl 



(tig. 29) all the claws have 
disappeared {ilvf/r Herat ion No. 1); 
tlie thumb (i.) and the index 
finger (ii.) have each lost a 
phalanx ; the middle finger (iii.) 
has lost three {degeneration No. 
2); finally, tlie metacarpals of 
the index and middle fingers 
have fused {a.') thus entailing 
the degeneration of the muscles 
between those parts {dcgenn'ation 
No. 3). 

{h) The Ptcrosau'i'ians . — These 
reptiles, which are now extinct, 
were able to fly, like bats, by 
means of a membrane. There 
is no connection between them 


Fio. w.— skeicion'of wjnR and birds which fly in quite a 
I. Firct oieu or thumu; II, difTerciit Way. 

in,* third’^or’lfi^t digit I The membrane of the Ptero- 

<1, fused inclacarpals of _ • _ c%r\'. » 

the sccondsand third saunans (fig. 30) was Supported 

digits. (After Hailey.) |^„ r. c i o » • i_ xi* 

' ' by a framework of which the 


luost important part was the fifth finger (v.), the 
digit corresponding to our little finger, which was 
gieatly elongated. 


The patagium (the flight membrane) consisted of 
two kinds of membrane, the antebrachial membrane 



TRANSFORMATION OK OIUIANS OK ANIMALS 61 


which extended from the neck to tlic wrist, and tlie 
true wing membrane, which reached from the free 
end of tljc little finger to the ankle. 

There are three essential types of Pterosaurians. 
Pterodactyl us, which had a short tail and teeth all 
along the gape; 

Rhniu^ihory - 
hnchus, which 
had a long tail 
and a beak set 
in the front 
part of the jaw 
with teeth be- 
hind it ; and 
Pleran odon, 
w h i c )i h a d 
neither teeth 
nor tail. This 
last tj'pe Wfis 
the most spe- 
cialized of the fnflcr Huxley, 

Anatomf o/ V> rttbrutrd 

l^tcrosaurians, 

and the strongest llyer of the whole group. They 
attained to a huge size, the skull measurement averag- 
ing 1 metre 20, and the wing extension 8 metres 30. 
The modiheation which the fore-limbs of the Ptero- 
saurians underwent in the course of tlieir adaj)ta- 
tion to flight, was accompanied by degenerative 
phenomena in proportion to the extent of the 
specialization (see Plcrodaclylus speclahilis) (fig. 30). 
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Ju ihe process of adaptation to Higlit the thumb (i.), 
and the little finger (v.) first lost their nails and 
became useless. Next, the metacarpal and the 
proximal phalange of the thumb became much 
smaller, and united with the bones of the wrist, 
while the distal phalange degenerated to a mere 
thread. Fresh evidences of degeneration presented 
themselves as the specialization became more ad- 


vanced. In Ptcra- 

I 

/ nodotiy for instance, 

- j the inetacarpals of 

/'"I- — the clawed digits 
/ ^ were considerably 
/j j) \ the 

j.y II u j ^^rins having almost 

vl 1/^ R ceased to exercise 

“N. any function but 

\ that of flight. There 

Fio. :)| —rieropus <a bol). Skeleton of fore- ^ Spccioj prO- 

Jlinb: r, r4iH»i»: e, rtcKcnci-etlnK iilnn ; I. 11. visinil for tho Slintuirt 
111, IV, V. .littlla. (After Hujiky.^na/ 0 »iy VISIUU lOl UUCSUppOlD 

tif yrrirbraird AnirnaU.) thoSC grCat willgS, 

the development of which was only equalled among 
vertebrates by that of the pectoral fins of the 
skate. Whereas the legs were \ipbeld by the pelvis, 
which was in its turn supported by the sacrum, the 
arms of Ptcva)wdon were attached to the middle of 


the shoulder blade, the latter being supported by 
the vertebral column — an absolutely unique con- 
dition. This kind of pectoral sacrum implied the 
fusion of a number of vertebme, and involved a 
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Consequent degeneration of the musi les wliicli in 
earlier IHerosaurinjis caused the movement of one 
vertebra upon another. 

Two phases may thus be observed in the evolu- 
tion of the Pterosaurians : iivst, Pteroilarf i/lus and 
Rhamphori/nrlivSy and next Ptcraiwdon, while de- 
generation attended the modifications of both. 

(o) BaU. — Pats, like the Pterosaurians, fly by 
means of a ineinbranc, only tliat the membrane, 
instead of principally extending from the little 
finger to the body, is equally developed between 
all the fingers. 

IvCt us consider what degeneration is involved by 
this modification. 

Firstly, all the digits liave lost their nails, except- 
ing the thundj and the index finger in fruit-eating 
bats, and the thumb alone in insect-eating bats, 
while some of the phalanges of the digits are 
missing, tJie usual number being two instead of 
three. Further, instead of the ulna and radius 
being equally developed in the fore-arm, the ulna 
is greatly reduced in size. 

5 . Adnpio.tion to arboreal life , — We have seen 
that, as a rule, the first evulcncc of adaptation to 
arboreal life is tlie opposability of the great toe. 
This modific^ition is accompanied by the degeneration 
of the nail, for, instead of consisting of a claw cover- 
ing the entire extremity of the last phalange, it 
becomes a small nail covering only the upper side. 

Another modification is exhibited at a slightly 
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later stage. In the jnimitiNx* foot of the aminuta, 
tlie tliiid toe is the longest, hut among animals 
which have become adapted to an arboreal life (fig. 
.S2) the fourtli toe preponderates, tlius allowing of 
a wider grasp, and llic second (ii.) and tlie second 
and tliird toes gradually degenerate {Arcfocchus 
cahihtiiruHis, l»otto). A clear })roof that this modi- 




■'ti 


Fio* Z7.^Arcto<rhui fnia 
harfHsin. Hlght h«n<t. 


y fication is due to adaptation to 

^ arboreal life, lies in tliis same 

r\^ j(i tendency being exhibited by two 
^ groups not closely allied to one 
y another — the marsupials and the 

lemurs. 

g In a still more advanced stage 

T tlie phalanges of the second digit 

almost completely, and, 
n Jn.i practical purposes, no 

exist. 

of y.r, . trotyl Anonaur, Amoiig icptilcs, chameleoiis 

furnish a striking example of adaptation to climbing. 
With them three digits are opposable to the other 
two (figs. 33 and 34), instead of one being oppos- 
able to tlie other four. To further promote this 
opposability, there is a fusion of digits (syiidactilism), 

ct of dibits is enclosed up to the nails 
within a common integument. The result of this is 

closed dibits are no longer capable of 
lateral movement, and the muscles have degenerated 
in consequence. The wrist and tarsus also show 
signs of partial degeneration. 
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G. AdniHation to swimmiiuj . — Among mammals, 
adaptation to swimming entails the functional dis- 
appearance of the lower limbs, and the uioditication 
of the fore-limbs into fins. 

This modification involves considerable degener- 
ation. The altemtion in the number of digits 
varies ; the whale-bone whales have kept all five ; 
in rorquals only four remain ; and, after a series 



Fio. dd.-^SkHcton of haiiJ of Fio. M.^ChAmcIcon. Skclc« 

CliAtodcoD. (After Cuvier.) ton of foot. (After Cuvier.) 

of intermediate conditions, the dolphin is evolved, 
the fins of which are functionally two-toed. If the 
Cetaceans vary as to the number of digits they ex- 
. hibit, they all have this character in common — the 
joints have disappeared. The arm no longer articu- 
lates at the elbow, and neither the wrist nor the 
phalanges arc jointed. The simple stratum of 
cartilage which takes the place of the true joints 
allows of a slight movement of the various 
segments, but not of true articular movement. 
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This results in the degeneration of all the 
muscles which caused tliis mobility in their 
terrestrial ancestors. 

A similar degenei'atiou may be observed among 
Plesiosaurians, Ichthyosaurians, and Mosasaurians.' 


With regard to Sirenia, the Dugong is unable to 

move the arm at the elbow 
joint, but the Manatee can 
grasp things with its fins. 
Besides many other modifi- 
cations, the adaptation of 
these animals to an aquatic 
life has entailed the fusion 
of the two bones of the fore- 
arm, thus involving the de- 
generation of those muscles 
which formerly prevailed 
over the movement of the 
«, .cmi- two bones when separate. 

7 . Adaptation to harrmo. 
There are two types 
of adaptation to burrowing 
— that of the Mole and 



Pio. n5.»Forc«1Imb of Talpa 


that of the HefcrocepJialus. 

In the mole (fig. 35), the fore-limb, although it 
has become shorter in order that it may better fulfil 


* L. Dollo, Premiire noU sur Its Mosasauritns dt Mesvin {Bull. 
Soc. hclg. Qiol. Pal&tnl. Hydrol., vol. iii., 1889) ; Nouvtllt note 
sur Vosttiologic de Mosasauritns {Bull. Soc, hehj. Q 60 I. Pal^ont, 
Hydrol. t vol. v., 1892). 
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its function, is obviously in process of developinent, 
for it has not only retained all five digits, but, what 
is functionally a sixth digit, has made its appear- 
ance (rs-)- plialangcs are very well developed 

(l)hal.), but, on the other hand, the distal phalanges 
(ph.) have degenerated and are very short. 

Heteroc^^ludus (lig. 36) is a burrowing rodent, 
only, instead of being Uilpoide as is the ]}athyfr<ju}i, 
i.c. instead of exhibiting a body furnished with 



FlO. T^fy.’^iitUrocephalui Philippi, (After TlionioJ.) 


strong short legs, ILUrocephalns looks more like 
an ordinary qua<lriiped. In j>rocess of adaptation 
Uj an underground life, the hair, especially that on 
the legs, ha.s disappeared. This is the more re- 
markable, as in no other case does it occur among 
mammals unless as an adaptation to aquatic life. 
Here it is in the atrophy of the roots of the hair 
that degenemtion is manifested. 

One form of hair, however, is still to be found 
oil Ileterocephalus, for there are a few bristles on 
the outer sides of the feet. These serve as brushes 
to sweep away the sund while burrowiiig. 
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Section TT. 

Modificaiion of the org(fns of 

§ 4. Modijii-ation of homodynamic organs in the 
Individual. 

For tlie 
pointed in 


same reasons as we have already 
the case of vertebrates, those leaves 



Fio. 37. — Growing; point of Vida tar (a. 
showing th€ orij^ln of lcAvci« 

1 1 3, 4, louvc.^ respectively older; leaf 1 

9tin In tlio pHmorillal condition; lenf Q Is 
divided Into cpipodlum and liypopcKlIum (hh 
In leaves 3 and 4 the opli>od Is dlvldetl Into 
pellolo and leaflcis, and the 1iypepo<t forms 
stipules. 

term should only be applied 
those of which the parts 
throughout.' 


which grow out of 
dilfercut parts of the 
main stem, and have 
undergone many 
modifications in 
order to adapt them- 
selves to their vari- 
ous functions, will 
best serve as ex- 
amples for our pre- 
sent demonstration. 

In descriptive 
botanical treatises 
the term “ leaf ” is 
applied without dis- 
crimination. As a 
rule, however, this 
to the true leaves, i.e. 
are fully developed 


^ Tho cmbryological dovelopmoqt of the leaf among the Angio* 
sponns (fig. 37) exhibits tho following phases : — Tho leaf arises 
from tho growing point in the form of a small bud, which grows 
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These folitige leaves, which are solely assimilative, 
arc philogenetically the oldest, for the assimilative 
function of leaves wius certainly an earlier function 
than any they may now exercise ; hut it is not un- 
common to find both basilar (^N^icdcrhluUcr') and 
apiciil leaves {^IJocJihldUer) as well as foliage leaves 
{Lauhhldttfr) in the same plant, and even growing 
from the sjime branch. Tliese leaves, which arise 
directly from the foliage leaves, have more or less 
completely lost their primitive function, and have 
assumed others. Tlieir structure has undergone 
correspomliiig modifications which are all attended 

for Komc time without any evi<lpncc» of ilinereiitiation* ami con- 
stituU^ what i.s caHccI tJie priruorflial leaf. Next the leaf is 
<iifTcTeiitiat<^l into a |ftroxiniaI part^ which almost surrounds tho 
8Um (the hyiH>|K>d), a distal i)art (the ojuiNxl), and an inter- 
inediata ]»art (the nicsojKMl), From this jH>int the various parts 
of the leaf begin to develop imiividnally. 

Little foliacious lamina (tho stipules) frequently arise laterally 
from the hypo|)Ofl, and, while still in tho hud theae stipules, being 
often much larger than tho rest of tho leaf, servo as a very eifcctivo 
protection to the young organs. 

The way in which tho cpijKxl dillercntiates varies very much in 
difTeroiit coses. The lamina is develo|K^^l from it, and little buds 
arc gra^lually formed around tho point until tho w’holo is ready to 
branch out. At tlus stage the young loaf is still rolled up W'ithiu 
itself, and protcctcfl by stipules, when there arc any. 

Next, the niesopod grows into tho petiole, and tho growth of tho 
]>ctio]o caiuics the separation of tho dilfcrent parts of the leaf. 

The leaves of many plants arc much less coinplicatexl than 
these. Sometimes the niesopod is missing, and tho hyj>oi>od and 
tho epi|)od are left in contact. Sometimes there is practically no 
liy|K>pod, and in some cosch the prinionlial leaf dcvelojis with- 
out any differentiation into hyi>oiK>d and epijiod. See fig, 49 
{SScmpcrvivum aracJuundcum). 
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by degeneration. A good demonstration of this will 
be to examine the leaves of the following types : 
Rofta rvgosa,Sct'rat}da ccntauroidcs, Sa/fittaria sagifti- 
foliay Zai/i)/)'ns Ai)haca, and Kgmphaca dentata} 

1. Mosa 'i'Tigosa, — In the foliage leaves (fig. 38, f) 
of a rose-branch, such as of liom rugoaa, there are two 



Tig, ns.— Leaves from tlio same brancli of rugota, 

A— £, Aucccssivo basDar leaves ; l\ foliage leaf; Q — LsdcccssItc apical leavoa. 

lateral stipules which arise from the hypopod and 
are fused with the base of the petiole. The petiole, 
which arises from the inesopod, has from two to six 
pairs of leaflets, and also a terminal leaflet — all of 
which aie derived from the epipod. 

* In studying these types we will confine om* attention to the 
leaves arising directly from the foliage leaves, to the exclusion of 
the floral leaves. 
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Tlie basilar leaves (fig. :^8, A to e), which are 
usually withered in an ailult branch, have more oi 
less completely lost their assimilative function, ami 


merely serve as a protection to 
the bud. The hypopod plays an 
important part in this modifica- 
tion, but there are evidences of a 
partial degeneration, the epipod 
being reduced in size in propor- 
tion as the assimilating function 
is lost.* 

The apical leaves also liave 
partially lost their assimilative 
function, and have assumed, like 
the basilar leaves, a protective 
function which they exercise on 



the floral buds. Tins modification Fio. from ihc 

. 1 ^ *i ft f Aiiino trAiicIi of 

18 clloctcil dlllerontly to that Ul iu/«i emiaurouif^. 

. _ , 1 4. • A, follARC Iciif ; 1^ C, P, K, 

the basilar loaves* but is criuall) icavca; 

. . , - t F.brttct of Ihc intolucrc. 

attended with evidences of degencr- 

ation. The liypopod continnes to gain, as the epipod 
loses, in importance, but the leallcts. instead of de- 


• On examniing the foHngo leave, of a plant fro... above .low..- 
wardH. one i:.nd« Hucccssivcly leaves with largo st.pt. es and small 
leaflets dig 3 8. k), then le.-ives with very s.nal Ic^lle s ^ 

the end of fhe hyiK,i>o<l and which have only the basilar ijart of he 
iKiliolc (fig. 38, P), and then leaves of which the epii>od and the 
free mrt of the [.etiolo have diRaj.iK.arc<l (fig. 38, c). Hnally, at 
the hose c^f the plant there are leaves in which the hyiH>iwl is 
mark^hrirc«lucc<l, and which carry nothing but small stipules 

(fig. 38, A and B). 
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creasing in size, decrease in number. At first there 
may be three leaflets, and then only a single large 
leaflet (fig. 38, G). 

Finally, towards the 
floral end of the 
branch the leaflet be- 
comes smaller and 
smaller until it dis- 
appears altogetlier 
(fig. 38, li and i). 

The apical leaves, like 
the basilar leaves, are 
eventually reduced 
simply to the hypopod. 

2. Sei'i'atula ccn- 
tauroiilc^, — The foli- 
age leaves of this 
species are close to 
the ground, their bases 
are ensheathed, and 
the long petioles ter- 
minate in rlioinboidal . t^gutt/oua. 

A| winter bud wltli mcnibrAnfou^i Icatoa cti* 
blades. closing Itic swollen portion and ro led Ipqtcs 

nrolcctlng the bud ; D.C, submerged leaves; 

In passing on from O.E, floating leaves; F. agrlal rollogolcaf; 

r e> o, leaf protecting the flower-bud; II, 

these assimilative Jfrown from n aced planted in the 

water on the aarfaco of the fTiud. I, seed- 

leaves to the basilar planted in t bp water under 

. a layer of mud. In flgurcsyl and 1, e la 

and apical leaves, a i »he first icavc^. 

double adaptation becomes apparent, as Jiosa 
ru/jfosa. In Hosa 'i-ti/josa, however, both adiitations 
were protective, while in Scrratula centaw^des this 
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is only tlie case with the bjisilar leaves, which sui- 
roiiml the winter hiids. 

The modifications of the basilar and apical leaves 
of Serratulfi rentftnroifJfJi similar to those of 7ic.s/t 
riKjosay and it is therefore unnecessary to repeat the 
description. 

Those of the ajiical leaves teml towards their 
j)rotection from rain. When rain falls upon the 
radical leaves, they are flattened out upon the 
^^round, which prevents them from being torn. 
This is not so with tl»e ajiical leaves, and had 
their j)rimitivc structure remained unchanged, they 
would have been con.stantly e.vjiosed to destruction. 
M. Stahl ‘ has shown how these leaves have jiro- 
tected themselves by shortening their petioles and 
fringing their edges. In this way the leaf has 
acquired greater resistance, and the water is better 
enabled to run of! it. This modification, however, 
although one advantageous to the plant, has in- 
volved the partial degeneration of the petiole and 
the blade.- 

3. Sfufittana Sagittifolia. — The Sagittavia is an 

* E. Stahl, IlojtnfaH \aui liUiUtjfslnlt (j-inu. du Janl. l>»(, dc 
BuiUnUfrtj, vol. xi., 1893). 

* In the leaves (lig. 39, ii and c), immediaUdy above the foliage 
leaves, tlic {wtiolc gradually di.sapjwars altogether, while the bla<lo 
has become dce{i]y serrated, thus providing for tlic water drainage 
while retaining an assimilative surface. 

Further up the stem the leaf blaflcs are more ami more re<luccd, 
until eventually they are no longer difrercntiatcrl into liyiK)po«l and 
cpipwl, hut arise directly from the growth of the primordial leaf 
(fig. 39, i> to F). 
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aquatic plant, the foliage leaves of which emerge 
from the water. Tlie blatle of these leaves (fig. 
40, K) is shaped like an arrow-head, and the barbs 
facilitate rain-water drainage. The petiole is very 
long, and terminates in a sheathed base derived 
from the li^’popod. 

llie apical loaves (fig, 4, o) arc represented by 
transparent membraneous scales, which serve as a 
protection to the floral buds. 

Tlie basilar leaves, which either float on the 
surface of the water or else are entirely sub- 
merged, have undergone both development and 
degeneration. Degenemtiou is more noticeable on 
glancing downwards from the foliage leaves to 
those which protect the winter buds.* 

(«) Tlic Icavc.s iicnrest to the foliaj^o leaves float upon the 
surface of the water (fig. .JO, k). The lateral barbs, 
being no longer recpiircd, have begun to degenerate. 

{/>) The floating leaves immediately beneath exhibit barbs 
which are still more reduced (fig. 40, n), and there are 
no stomata exct*i>t those upon the upper surface. 

(r) The next leaves are completely submerged and lengthened 
out into long rihhons which broaden into flat blodea 
at their upper ends, which are not separated from the 
hypopod by petioles (fig. 40, c). In this case the blade 
is very much smaller, and the petiole has disappeared. 

('/) The next leaves to these are submerged, and are vibbon- 
like in shape. They spring immediately from the 
primordial leaf without difl'ercntiating into hypopod, 
mesopod, and cpipod. 

{<:) After these leaves follow leaves consisting solely of a hypo* 
pod, which is much reduced in size (fig. 40, a). These 

leaves are folded round, and servo as a protection to the 
bud. 
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Lathyrv.-i Aphttca. — Tlie foliage leaf (tig. 4, leaves 
4 and 5), which most nearly resembles tlie primi- 
tive type,' consists of two stipules and a petiole 
which terminates in a point au<l is provided with a 
pair of lateral Icatlets. 

I^ach individual plant is furnished with from one 
to three of these foliage leaves. 

Above them are leaves (tig. 41, leaf 0) consisting 
of only a hypopod which forms two large stipules 
that partially enclose a small point arising from 
the ejjipod. The entire function of assimilation is 
exercised by tliese stipules, and conse«iuently both 

(/) Filially, there are sonic scaly leaves which also consist 
merely of a hy]Hj|KKh These protect the tubers (ti^. 
•10, a), and arc practically devoid of idilorophylK These 
various leaves follow one another in the c/iui'so of the 
growth of the plant, in the inverse onlcr to that in 
winch they are here described. As winter approaches, 
sonic upriglit stems appear, the innatc<l ends of which 
are store<i with reserve nutrition (fig. 10, A). It is 
round tliese tubers that the waly loaves are to be found. 
The bud which docs not develop until the following 
Spring is at the top. surroutide<l by folded leaves. The 
ribbon dike leaves which grow under waUT and also those 
bro^ideiufl out at the ends make their np|H.*arunce in the 
course of the Surniiicr. Next come the floating leaves 
with slightly developed barbs, then the leaves which rise 
well aliovo the surface of the water, and filially the scaly 
leaves which grow out of the flowering stalk. 

* The folingo loaves of Aphnea may ho rcganled os the 

best representatives of the primitive leaf, for in most s]K»cic.s of 
the genus L<iUiyru$^ each leaf is furnished with leaves aiicl with 
one or more tendrils. L. Aphoxxi is probably 8|Kicialized from 
otlior species, for the majority of the leaves have lost their lateral 
leallets. 
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the petiole and the U 



Fio. 41.~^cdllnff of fjathyrus 
Aphaca. 

7, <1. very rndimontno' leaves ; 4, 6. 
folia go leaves; 6, leaf composed 
only of a pair of stipulca* 7, 8, 
UsrmlDnl leaves tamed loto tendrils* 


ral leaflets have atrophied. 
Higher up on the stem 
(tig. 41, leaves 7 and 8) 
are some leaves consisting 
of two stipules and a non- 
branching tendril. The 
latter represents the meso- 
pod and the epipod from 
which the lateral leaflets 
have disappeared. Below 
the foliage leaves, there 
are usually three leaves 
which liave considerably 
degenerated (fig. 4 1, leaves 
1 to 3). The hypopod 
is represented by two 
very small stipules, and 
the epipod by the tiny 
point in the centre. The 
portion of the stem out 
of which the basilar leaves 
would glow does not, 
under normal conditions, 
emerge from the soil, 
which accounts for the 
way in which these leaves 
have degenerated. 

5. Nympli<iea deniata, 
— Here the foliage leaves 
are large, floating, fleshy, 



MODIFICATION OF THE ORGANS OF PIANTS 



and toothed at the edges. During geiniiiiation the 
seed-leaves remain within the seed us witli Lothyrus 


Aphaca. 

The first leaf is upright and reed-like in shape 
(fig. 42, A 1). Its principal function is to pierce 


the layer of soil which 
covers the grain, thus 
allowing the little ter- 
minal bud to emerge 
into the light. Com- 
pared with the other 
leaves, this needle-like 
leaf seems to have con- 




siderably degenerated. 

The plant next pro- 
duces a series of little 
slender sliort-slemmed 
leaves which grow 
under the water. The 
first of these leaves 
are narrow an<l ribbon- 
like (fig. 42, A 2); the 
next are broader (fig. 

42, b), then follow a, »«e.nmg i-o uarc* (i. o : c. 

. . . U-«vcs takdi fruui older plants. 

more slender sub- 

luerged leaves, but with no lateral barbs (fig. 4 2, c) , 
then floating leaves, the edges of which are not 
dentated, and last of all there are some leaves with 
dentated edges. Owing to their submergence, the 
basilar leaves of Nymphara have greatly degener- 
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ated ; the blade is very thin, being composed of a 
few layers of cells, and there are no stomata. 

Tlie basilar leaves and the apical leaves fre- 
quently lose either partially or entirely the as- 
similative function which they pievioiisly exercised. 
Some of these leaves serve as a protection to the 
buds of both leaves and Howers. Others are 
adapted as protection from rain, and others have 
undergone considerable modifications owing to their 
existence either under water or under ground. 

In all these instances of modification it can be 
seen that some degeneration has invariably attended 
each change which has taken place. 

S — Modification of organs which are homologous 
in indiridnals of different species. 

Having investigated the modifications of leaves 
in the individual, we will now give our exclusive 
attention to the various modifictitions undergone 
by the foliage leaves ; we shall see among the 
various species we examine that degeneration has 
played a part in each instance of modification. 

Of these adaptations the following are the most 
characteristic : adaptation to climbing, to a carni- 
vorous diet, to aquatic life, to defence against ants, 
against drought, and against herbivorous animals. 

1. Adaptation to climhing. — Climbing plants 
attach themselves by means of tendrils to the 
nearest support within their reach. These tendrils, 
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which are thread-like and sensitive to contact, are 



Fjo. 

A. n, ; thv IcATcd oi tbe <*nd In lernlriM ; Ci >*c»un^ leaf of 

u«luU jilant. 


modifications of either steins, leaves, or roots, the 


latter being the most rare. 
We will coniine our atten- 
tion at present to those 
adapted from leaves. 

In Cohdca ficandens the 
fii-st two leaves of the 
seedling usually terminate 
in a leaflet (fig. 43, A) ; 
the leaves which come 
after are much finer and 
arc modified into tendrils 
(fig. 43, c). 

This modification of 
leaflets into tendrils, w’hich 
entails the almost com- 
plete disappearance of the 



Fin. 44. — portlufi uf a youn^ 
Vlant of yuia 


original assimilative func- 
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tion of the leaflet, is by no means uncommon. Vicici 
Pyrtnnica (fig. 44) furnishes a good example of 
this change, of wliich the degeneration of the blade 
is the necessary consequence. 

In CncuntU snfirus (the cucumber) some of the 
leaves are tl»e shape of ordinary assimilative leaves, 
while othei'S are entirely modified into tendrils ; in 
the case of tlie latter the blade has completely 
degenerated. 

2. Adaptation to carnivorous nutrition . — Some 
plants, instead of obtaining nutriment exclusively 
from minerals and carbon dioxide, are capable of 
assimilating animal matter from insects and other 
small organisms, which they capture by means of a 
special function exexcised by the leaves. 

(rt) Uiricidaria . — In the aquatic UtHcidaria the 
leaves arc minutely sub-divided like many other 
submerged plants. The leaves of Jltricnlarici 
vulgaris exhibit leaves of this tjqje. Some of 
their ramifications carry pouches, which serve for 
the capture of minute organisms. These pouches 
are formed by the modification of part of the 
blade, and have almost completely lost their 
chloi'ophyll. 

Utricularia inta'media (fig. 45) exhibits two 
kinds of branches ; the one kind stretches out 
horizontally and carries green leaves ; the others 
are devoid of chlorophyll, and the leaves are 
purely carnivorous. 

(i) Nepenthe . — The distal extremity of the leaf 
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terminates in a I’eceptacle of coiii]>licatt;il struct\ire 
whicli is adapted for the capt\ire of carnivorous 
nutriment. Degeneration lias attended tliis change, 
for the modilied poition of the leaf is almost 



Fio. 4S.— l'trteulaHa infrrme.Ua (aflcr Ooctx*!. ^hUdtr- 

un'jtn^ %c»l. {!., |>. 13^). 

Th« plant liaa ifTown from a winter l>ud of which the rernnlns arc vblblc to tlio 
left. The horlMnliO, MsInilUUng braDch bears two ih:».<Iu1ou. twigs with 
camlTorooa urnt. 


entirely without cliloroph}"!!. A carnivorous diet, 
however, for these iilants, is only supplemenUry to 
the typical plant nutrition, and therefore the assimi- 
lative function remains active. 

F 
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In Utricularia this fuuctiou is exercised by the 
leaves (as in IT. intermedia'), or by certain parts 
of the leaves (C7’. vulgaris). In Nepenthe, however, 
another and different assimilative organ is exhibited. 
This consists of two lateral herbaceous growths, which 
arc not formed from the blade, but arise from the 
petiole. In between the receptacle and the en- 
larged portion of the petiole is a part in which 
the petiole has assumed the function of a tendril. 
While the receptacle is in process of formation, this 
tendril twines itself round a support in order to 
obtain the additional strength that will be required 
later on to uphold the receptacle when full of diges- 
tive juice. 

(c) Droscra . — The leaves of the sundews {Drosera 
rotumlifolia, D. longifolia, etc.) are furnished with 
a great number of emergences, each of which ter- 
minates in a digestive gland. There is a large 
drop of sticky Iluid at the end of each gland, 
and these drops, which sparkle in the sunlight, 
have given the plant its name (JRos sohs = sundew) 
(fig. 46). 

These emergences contain very little chlorophyll. 

“A plant of Dro$cra^ with the edges of its leaves curled 
inwards so as to form a temporary stomach, with the glands 
of the closely-inflected tentacles pouring forth their acid 
secretion, which dissolves animal matter afterwards to be 
absorbed, may be said to feed like an animal.” 

— Darwin, Insectivoroxis Plants^ p. 18. 

This adaptation to a carnivorous diet has not 
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a certain amount of conse- 
Tlie cl>loroph}il has (iis> 
small <juanlily exhihited in 


come about without 
quent degenenition. 
appeared, excepting a 
the upper and under 
surfaces of the blades 
of the leaves, in the 
llower stalks, in the 
central tentacles, and 
in the petioles. 

3. JldftptatiifU to 
an aquatic life . — The 
adaptation of leaves, 
particularly of sub- 
merged leaves, to an 
aquatic life enbiils 
important changes, 
and these changes 
are invariably at- 
tended by degenera- 
tion. 

1. Owing to the 
buoyancy of water, 
submerged leaves arc 
not dependent on 
any highly developed 
organic support, and 
the fibres and other thick-walled cells have con- 
sequently degenerated to a great extent. 

2. There being no transpiration in submerged 
leaves and * very little in floating leaves, the 


¥ui. 40.— L4;if if iofkJji/otin. 

Kcar tho lop, tin hisccl U in Ibo ad of boJng 
raptured cind the vuckwra aru bci>4lii^ o%*< r 
it. l.^iw«r down U an Insect rcOaccd to a 
cbltoooua akcltrlou. 
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former arc very seldom ])rovi(le(l with stomata, 
and the latter only exlnbit stomata on their 
i»pper surfaces (see page 26, note on Haim Jicul its 
and Sfratiofes). The conducting apparatus too, i.c. 
the wood and the roots, has greatly diminished in 
size owing to the diminution of transpiration. 

;J. Very little light penetrates to submerged 
leaves, and oxygen is only partially soluble in 
water. The blade has therefore become much 
smaller. Very little importance, however, is at- 
tached to this last modification, as the size of the 
blade varies greatly in different specimens, whereas 
the other modilications are similar in all. 

(a) In tlie species already mentioned — Saf/itlaria 
(p. 72) and Nymphaca (p. 76) — the first leaves 
which are formed arc submerged, with petioles cither 
short or entirely absent, and very slender blades. 
In Vallisneria and many species of Potamoycton there 
are only slender submerged leaves. 

All these leaves augment their surface contact 
with the water by ridding themselves of the deeper 
layere of assimilative cells. Very little light could 
penetrate to these cells, and any oxygen formed 
would be difficult to get rid of. 

(6) In other plants, especially in the Dicotyledons, 
another kind of modification takes place for the 
same end ; the blade is divided into very thin seg- 
ments which in some cases present a hair-like 
appearance. 

The Ranuncuhis is a good exailiple of this. 
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Besides the many species found on moors ami culti- 
vated land and in woods, there are other kinds 
of Ilaauncnius — li. scchratits, for instance — which 
grow by the water-side. In this species it is not 
uncommon to find floating leaves, and leaves which 
wholly emerge from the water, growing on the same 
stem. In other species, such as Jinnuncnlus 
hiijUraceus, there are seldom any but floating leaves. 
Among the numerous varieties of lianimcitlufi aqna^ 
iilis there are some which, in addition to the floating 
leaves, have also some leaves which are completely 
submei'ged ami deeply dentated ; in other varieties 
of the same species there are only slightly dentated 
leaves, wliile in lianancidns JhntaiiA the leaves are 


all fringed.* 

(c) III a submerged plant which is to be found in 
Madagascar, Ouvirandra feni'stydlis (fig. 47), the 
diminution in volume, comi>ared to the suiface, is 
effected in a different manner. After the leaf has 
developed in the ordinary way, all the parts of the 
Icjif in between the veins of the blade disappear. 
This results in the blade being reduced to a delicate 
piece of network, consisting entirely of cominunicat- 
ing veins accompanied by adjacent assimilative cells. 

^4. Adaptatimi to defence atjainst ants . — In tlie 


1 Itiinuneidns aMleratus grows by the water-siao ; It. hettcrac^ns 
is to bo found on nmrshy grouu<I. the intcn.odes ami i^t»ole.H being 
quite short ; Jt. (ujualitis grows in sliallow water, and the internodcs 
arc of BUlIicicnt length to raise the llowers out of the woter ; J{. 
jluitanv grows in strongly-niniiiug streams, so that floating lca\ca 

would l*c useless. 






Leaf of Ouiirandra (cnotralU (after Goebel, Pjiarzfr\hiolo*jis<hf Schi'dvrun^jfn. v< 1 il . p 
The print was taken by a Uirect impri's^lOD from the leaf. 
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tropics, especially in South America, plants are 
much exposed to the ravages of leaf-eating ants 
(Atta). In order to protect themselves, they provide 
otlier kinds of ants with shelter and nourishment, 
and this necessarily entails several modifications. 





In Aca^'ia spfuicroeephala (fig. 48). for instance, the 
blades of the leaves are bipinnated and the proximal 
leaflets terminate in small cavities filled with a nutri- 
tive secretion. The stipules, whicli no longer contain 
chlorophyll, are modified into hollow thorns in which 
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the ants live and obtain nutriment, not only at the 
ends of the leaflets, but also in a thorny gland whicli 
is situated upon the petiole. 



5. Adaptation to droufjht. 
— In places where rain 
seldom falls, plants are 
provided with natural 
reservoii-s of water. These 
reservoirs are situated 
either in the roots or the 
steins and occasionally in 
the lcave.s. Where the 
leaves are fleshy, these 
reservoir leaves are gener- 
ally very simple in forma- 


Fio. 40.— Growing point of Semper- 
rirum 


tion. Those of Sempervi- 
I'um and of several other 


genera arise directly from the primordial, noii- 


difreren tinted leaf, 
and there - is no 
differentiation into 
hypopod, epipod 
and petiole (fig. 
49). See further 
on (fig. 73), p. 236 
(Sempervi vu m tcc- 



torum). 


Fio. 50. — Branch of Carifpana. 


G. Adaptation to defence against herhivoroxes 
animats . — Thorns are an adaptation which serve as 
a protection against herbivorous animals. They 



MODIFICATION OF THE OHOANS OF FLANTS 


80 


are derived from tlie niodilicatioiis of various parts 
of the plant, eitlier the roots, steins, leaves, or 

even of the floral stems. 

This modification is always accompanied by some 
degeneration ; the thorn, wliich is (piite hard, ex- 



no eltphontidtnt (after Lenmiror T1>e 

no.Ci. SchildcruTt^fn, rol. J.. 71). 


cepting at the point, is made up of thick-walled 
cells from whicli the protoplasm has di.sappeared. 

Leaf thorns arise from the modification of various 
parts of the leaves— either of the stipules (as in 
Carauana'), the petioles («f.) (tig- 50), or of the 
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blade (as in //r.r). In each case the leaf par- 
tially retains its assimilating function and its 
chlorophyll. 

In other plants, however, and especially in Cacti, 
and the fleshy-leaveil Euphorbias, the leaves exhibit 
fuither evidences of degeneration, their function 
being exclusively one of defence (tig. 51). 


CHAPTER II 

IN THE EVOLUTION OF INSTITUTIONS ALL MODIFICA- 
TION IS NECESSARILY ACCOMPANIED BY 

DEGENERATION 

The distinction we have drawn between the 
homodynaniic organs of an organism, and the homo- 
logous organs of organisms belonging to other 
species, is not applicable in sociology, as we have 
already pointed out in the introduction. Institu- 
tions, however, may be regarded from two distinct 
standpoints — from a statical point of view, as they 
exist in the same society, and from the dynamical 
point of view, as existing from epoch to epoch, and 
from society to society. In both cases, we shall 
arrive at the same conclusion as in biology, that 
all modification entails degeneration. 

In order to demonstrate this we will examine 
in succession the modifications undergone by the 
principal types of financial organizations now exist- 
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ing ill Europe, and the most important stages in 
the evolution of landed property amongst various 
peoples. 

g 1. MofUJifations of similar institutions in the 

sante society. 

The financial oiganization of European towns 
and states has undergone very important changes 
since the midille ages. Taxes and duties liave 
attained a now universal importance, as substitution 
for the revenue from crown lands, which conslituteil 
the principal, if not the only, resources of tlie 
sovereigns of the feudal ages.* 

* There are three stages in tlie evolution of iiiiancial systems in 
countries (such as E)iglan<l. for insUnce) where the questiou of 
rmaiico has been most sticcessfully <lealt with. 

1. The Feudal Hyslem, wherein the king hail no scjiarate revenue 

ai»art from the nation, ami wherein the revenue of the 
sovereign was ^►r^nciJ•ally tleriveil from crown laml, the 
cultivation ami admiiiLstration of which was carries! on as 
a source of private income to the king. 

2. The Vo-ej-isicnec of the Feudal System and the M<Aler» System, 

viz., the aisai»|>earaneo of i»ersonttlly hcM luml ami its 
attcn.laiit institutions, the .levcloptnent of the public pro- 
|M.*rty of the State or Township, ami the iiiil>o3ition of 

duties an<l taxes. 

a. The Moflern System, viz., the conji.leto .separation of ttie 
personal projierty of the sovereign from the proi>erty of 
the nation, the increasing imiiortaiico of taxes ami duties, 
and the almost complete disapiiearaiice of State and town 
lands. Industries taken over by the State— such os rail- 
ways, ]io.Htal and telegraphic arraiigemciite, cte. — and by 
tho towns— such os gas, water, etc.— constitute moiioi>olics, 
and arc no longer subjected to the law of competition which 
is always active in private business. — aonku. 
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Here, too, we find tlmt all modification is 
attended by degeneration. As a demonstration 
of this, we will examine in succession — firstly, 
the Communal Imdgets of Belgium ; secondly, the 
State budgets of the States which compose the 
German Kmj)ire ; thirdly, the budgets of Germany, 
Kngland, and France, regarded as belonging to one 
group — the Western Re])ublic of Auguste Comte. 

I. The Communal Biuhjcts of Belgium. 

Collective property in its archaic form still exists, 
in spite of considerable modifications in certain 
parts of the Ardennes, of the Fagne, and of 
Lower Luxembourg.^ 

At Wanlin, for instance, the collective property 
constitutes nearly one-half of the land — 220 hec- 
tares, of which 130 is arable land, and 00 is wood- 
land. The arable land is divided into allotments, 
ai>i)ortioned among the heads of the various families 
every eighteen yeai's, for which they pay an annual 
rent of 10 francs. There are no taxes or communal 
duties, the revenue derived from this public property 
being sufiicient without them. 

This economic and fiscal system, suitable to a 
scattered and agricultural people, existed formerly 
throughout the whole country, but the increase in 
population and cultivation of the land have almost 

* Paul Errera, Les ^f(lsuira. Historical and judicial researches 
in the vestiges of the oM territorial system of Belgium. Brussels, 
Weissenbrucli, 1891. 
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put an entl tr> tins archaic coiulition of things, 
rrivato iJiopeity has encroachctl upon cullcctive 
property, ami taxes ami duties arc now substi- 
tuted for the revenue which was formerly derived 
from laml alone. 

This inodihcation was of a progressive iiature, 
the extended recpiirements of the i>opulatitni de- 
iininding a corresponding augmentation of the com- 
munal revenue. Degeneration, however, is exhd)ited 
in the disappe-aranee of the collective laml of the 
communes and of the attendant administrative 

institutions. 

The monographs of Taul Dnera ami tiie docu- 
ments collected in 1«75 by the Statistical Commis- 
sion relating to the expenditure and receipts of the 
communes, demonstrate the various stages of this 

degenerative evolution : — 

1. The vestiges of the old system may be 

observed to decrcjise in nuinlier and im- 
portance on approaching the North-West 
from the South. The proportion of re- 
ceii>t.s from land compared with those 
derived from taxes and duties is greatest 
in Upper ISelgium i then hdlow tliose of 
Condroz, Ilainault, IJrabant, Campine, and 
finally, of the two Flandei-s. 

2. The constitution of the two Flanders i>assed 

through the following stages: 

(a) In certain localities round about llruges the 
old and the new system co-exist. Side by side, for 



04 UNIVERSALITY OF DEGENERATIVE EVOLUTION 


instance, with the communes of Oeclelein, Beernem 
and Oostcamp we find, thougli in a degenerate con- 
dition, the old collective property of the aenhorgers 

of Brvcrhoutsvchl , with its administrative college of 
Vcldhccrcn} 

(h) In S 3 ’sseele, and in several other communes, 
tlie assembly of Veldheeren has been abolished, and 
the property which they administrated has become 
the property of the commune b}" whom the rents 
are collected. 

(c) At Gaud, the grazing land of the Heernisscol 
Saint- liavon, which was declared collective property 
by a decree of November 16, 1887, was afterwards 

‘ Bcverhontsveld is a vast domain situated outside the gotcs of 

Bruges, in the territory of the commune of Oc<lelcin. According to 

the terms of n decision of tho 13th August 1859, it constitutes a 

collective property belonging to three sections of tho communes of 

Ocdclem, of Beernem, and of Oostcamp. The family representatives 

of these three sections are alone privileged to rent these lands, 

and the revenue accruing from them is divided among tho three 
sections. 

Tho old administrative authority, tho college of Veldheeren, 

which was in existence in the thirteenth century, still exists, 

though in a now form. According to the terms of tho decision 

of 1859, tlio police are provided for from tho taxes of Ocdelem, os 

the property is within that district ; “but in other matters, and 

in the administration of tho rights and revenues accruing from 

It, tho property shall bo under the control of a commissionor 

appointed, so far as possible, by tho interested iwirtics— *.e. tho 

aenborgera— in conformity with the lows and regulations relating 
to tho matter.” * 

Tho Vry-Gewoid, also situated in tho environs of Bruges, ia 
similarly administrated. (See Errera, dcs d/oau.rs, ehans. aix., 
xxe and following.) 
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transformed into pri\ate esUites, and has been so 
built over as to become almost iiiirecognizable. 

(il) In some towns the receipts from land only 
represent a very small part of the communal revenue, 
3 per cent, at lioulers, 01 at Saint-Nicola.s.' 

It is thus evident that the evolution of com- 
munal finance, which has been especially char- 
acterized Viy the <levcloj>ment of ihities and hixes, 
has been accompanied l>y the 4legeneration of tin? 
ohl system of collective property. 


II. lJuiff/if oj' the States of the German Enqare. 

Tlie feudal system of finance has left its mark 
upon flerrnany, especially in the eighteen subsidiary 
states where archaic institutions have been best 
preserved.'^ The principal stages in the progressive 
evolution of the modern system, and the corre- 
sponding degeneration of the feudal system may be 

enumerated as follows : — 

1. Mecklembourg-Strelitz still exhibits the primi- 
tive system in a comparatively little altered 
form. The Grand Duke is the sole adminis- 
trator ; the budget is not sepamte<l from the 
civil list; the revenue amounts to an average 

' Hector DenuH, pp. r»5. Pnissols, V". Moniioni, 1889. 

* Lcroy-BcAuHeu, TrttiU dt la science drs Finano^, 1, 21, aiul 

following. ^ , 

Adolf Wagner, Jlaiuibiuh der PotUudien Oekonomte ; 

PinamwOuciiscJuifl. Erster Tlioil, secs. 214-216. 
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of seven millions, of wliich five are derived 
from land. 

2. The Dncliy of Mecklembourg-Schwerin is ad- 
ministered partly on the modern and partly 
on the feudal system, but the former pre- 
dominates. There are two public budgets. 
That of the Duke is of the grciiter im- 
portance, and amounted to 14,500,000 
marks in 1887, of which 7,000,000 were 
derived from landed property.* The second 
budget is that of the municipal expenditure 
{Gemeinsamcn FiuanzvcrivaHung), which is 
defrayed by means of rates and taxes, the 
receipts of which amounted in 1887 to 
4,175,000 marks. 

8. In the larger States of the Empire the feudal 
system has completely disappeared, but the revenue 
obtained from collective property forms an im- 
porUuit part of the public income. 

Havana . . . 17'3 ^ 

Wurtemberg . 13*2 % 

Saxony . . . 9*7 % 

Baden , . . 7*1 % 

Prussia . . 8*4 V 

/o 

4. In the budget of the Empire, which is of 
recent construction, naturally no traces of tlie feudal 
system remain, 

‘ These lands comprise more than 99 German square miles with 
over 206,000 inhabitants— about 37 per cent, of the population. 
L. Beaulieu, i., p. 43. 
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III. The Bvd/jcts of Germany, France, and Emjland. 

(a) Germany . — We have ju.st seen tliat in the 
principal States of the Empire tliere is still an 
extensive amount of collective property. In 
l*russia, for instance, besides forest land, there 
are nearly 1,500,000 acres of arable laud, an area 
ecpial in extent to one of the smaller departments 
of Fi-arice. 

(5) France . — Of the oKl collective property of 
France only forest land remains, all grazing and 
arable land having long since been alienated. 

Tlic budgets of modern times, however, still 
exhibit traces of the old feudal system. The 
State, for instance, up to the last few years, 
continued to receive quit-rents for properties 
under the old system,* The budget shows an 
annual decrease in these receipts, having fallen 
from 100,000 francs in 1857 to 32 francs in 
18G9. In 1876, however, there was a rise to 
2000 fmnes. 

(c) Enylaiul. — Here the decline of collective 
property is still further exhibited. In the 
Statistical AV)3tract published in 1877, the net 
revenue from Crown lands for Great llritain and 
Ireland figures at £40,000 net. Among the “ mis- 
cellaneous receipts” we find only £200,000 which 
can be regarded as revenue derived from collec- 
tive property, i.e. 15 millions in a budget 

I>croy- Beaulieu, Traildde la scieiuedrs fiiuincts^ i., p* 35. 

G 


1 
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receipt of 1,956,000,000 francs. Later on, in 
188-1-1885, these revenues became rather larger 
(principally owing to the purchase of the shares 
in the Suez Canal which had belonged to the 
Viceroy of Egypt), but the proportion remains 
the same — 22 to 23 millions in a budget of 
2 milliards 300 millions. We see, then, that in 
all the financial systems of modern Europe the 
progressive evolution of the modern system is 
taking the place of the more or less rapidly- 
degenerating feudal system. 

§ 2. ^folUJicatioll of similar imtitutions in dijla'cnt 

social ffronps. 

According to the primitive constitution of things, 
the land occupied by a tribe or clan was regarded 
as res nullius, and consequently at the free dTsposal 
of all the members of the community (the Feld- 
Walt- uiul Weidcgcmcinschaft of V. Maurer). 

With the increase of population, the value of 
land rose, and the state of things became modified, 
the rights of groups and individuals becoming con- 
solidated and at the same time limited. Then arose 
gradually or simultaneously the following various 
forms of landed property (1) Land held by 
families ; (2) by villages ; (3) feudal property ; 
(4) communal or public property ; (5) property 
belonging to corporations ; (6) private property, 
family, village, and feudal property represent, 
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among certain peoples, three successive stages in 
the evolution of property. When the old sj’stem 
of land tenure was abolislied, private and communal 
or public property began to develop simultaneously. 

While certain lands which were free to all the 
inhabitants became transformed into collective 
property, other such lands lost their public char- 
acter and became private property. In the first 
case, the communes, on being called upon to fulfil 
functions of increasing comple.xity, proceeded to 
transform all or part of the properties concerned 
into patrimonial property or property for the use of 
the people {commnnou.r, alhneiulen)} 

In the second case the property of the old 
community became the joint but undivided property 
of the members of the corporation ; when, however, 
for purposes of cultivation it became necessary to 
divide it, the corporative property became tmns- 
formed into private property. 

* Oiruii, L< droit ndministrati/ de hi liehjiqur. No. CSS. “There 
wore three kinds of conironnal |)roi»orty ; 

“(n) I*roj>erty tlircctly api)roi>riatc<l to the iisc of the ptihlie such 
as imblic s-iuores, streets, churchc.s, &c. 

“(i) Communal j.roi.erty |.ro|«rly speaking— i.c. the real estate 
and rights belonging to the tribune and to which the i)coplo 
were entitled to a iHjrsonal share. These con-sisted of the 
forest laiul, rights of oppaiiage, wasto land, moorland, Qn<l 
the rights of pasturing. 

“(c) Patrimonial property, i.r. that held by the commune, 
the revenue from which went to the commune to defray tho 
expenses of arlministratioii. It included timber land, arable 
land, house proj«rty, market i>lnces, &c." 
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On reviewing in succession these various phases 
in the evolution of landed property, it will clearly 
be seen that modification has everywhere been 
attended by degeneration. 

1. Fitmihj property {Moyiicnfffro ). — Of all the 
Balkan States, Montenegro — owing to the natural 

barriers which separate it from the rest of Europe 

has best preserved its arcliaic institutions. Here, 
side by aide with modern institutions, ma}' be found 
the old system of division into forty-two tribes 
(plemc) which are sub-divided into clans or confrater- 
nities (brastvo) and into patriarchal families (zad- 
rugas and inokosnas).* Tire development of modern 
political and Judicial institutions has, however, con- 
siderably lessened the importance of the plemes 
and the brastvos, so that progression in this direc- 
tion lias not been effected without accompanying 
degeneration. 

With regard to property, the two difterent forms 
of family tenure have been substituted for what 
was formerly the tribal or clan system. Of the 
former collective property of the clan, there only 
remain the following traces : — 

1. Property rights held over certain portions of 

land — generally forest or waste land. 

2. The right of pre-emption in favour of mem- 

bers of the brastvo or of those related to 

‘ For iuformation about the common or diHerontial characters 
of the rAiiruga and the inokosna see Ardent, La Famillc zoitgo- 
slave au MonUn4tjro» {It^/urme sociale, 17tU October 1888.) 
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a ineinbcr witliiu the first six <k*giees of 
lineal deseent.^ 

3. The right of allotting to relatives their share 
in the duties of helping widows and paupei-s 
in their \vf>rk. Tlie workers in this case 
receive no payment, neither have they any 
riglit to demainl maintenance. 

Still rarer are vestiges of the collective property 
of the pleme. A few ]iorli«»ns of land, however, still 
belong to that body, and it is probably a survival of 
this ancient condition of things that foreigners aie 


« Article 48 of the Civil Cmle of 1888, ilruwii up l.y Hogisic in 
all iKis-^iUe accordance with “the excellent custoin«j” of Monte- 

l.eero, begins with the statement that “tbe right of pre emption, 
a iirivilegc which has long heeii eiijoycsl hy the members of the 
hrastvo, hy iH-rsoim whoso lamls n.ljoin. amt by the memhers of tho 
%'iUage ami pleme, still llourUhcs, ami will probably coutuiuc to 

do 

IJogisic adds that, in aeconlaiicc with this right, any i»crson 
desiring to sell his land, or any kind of real esUU* bcloiignng to 
him, in constrained, a. cording to the osUhlishcd custom in such 
cases, to first offer it in legal or.ler to those persons who enjoy the 
right of pre-emption, in onlcr to give them an oj.portunity of pur- 
chasing it at the price at which it is to l.o offored to the public. 

Article 40. see. 1. gives a list setting out the order of precedence 
of those who enjoy the right of pre-emption. 

1. MemWrs of the hraslvo within the lii^t six lineal degrees of 


... ^ ^ ^ Transference, of recent 

2. Peiuons owiiiiig adjoining lands. I to ncighl>ours 

3. The other members of tho village. >- of rights originally con- 

4. The other roeniljcrs of the pleme. ) relatives. 

If none of those entitled to the first offer desire to purchase, tho 
owner may then sell his projicrty to any other Moritenogrin. 
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not permitted to acquire landed property in 
ftfontene^o,* and that the puldic are unrestricted 
in the right to hunt over any ground they 
choose.^ 

2. VxUaffc propcrtif (^Riiasia '), — Village coiuinunes 
and the periodical division of land — the wcr of 
Russia or the dcfisah of Java, for instance — do 
not represent types of a primitive system, but 
arc tlie outcome of a whole series of modifica- 
tions. Kowalevsky traces tlie evolution of the 

present system in Russia through the following 
principal stages : — 

1. The joint use of land by the members of one 

family group {pechischc), corresponding to 
the zadruga of the Southern Servians, and 
sometimes comprised of more than forty 
persons. 

2. The division of the mother-family into 

separate houseliolds, thus forming a village 
community, and the temporary allotment 
of the land of the community among the 
separate families. 


‘ The old Moiitcncgiiii law relating to lauded [uoperty, which 

prescribes tho purchase of land in Jloiitcnegro by any but 

Montc-negrins, is still in full force. No transaction in violation 

of It IS legally binding (Dickel, £(ude mr le nouveau Code citnl 
ntoni^^rin). 

“Throughout tho Southern Slavonic countries hunting is tho 
fieo right of all. Anyone may hunt where and how they please, 
not only on public ground, among the mountains and forests, but 
upon private property, whether cultivated or not (Dickel, p. 36). 
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3. The alienation of all or part of the allot- 

ments assigneil to the families aiui the 
constitution of atrricultural communes no 
longer necessarily consisting exclusively 
of persons akin. 

4. The periodical division of land, which, as the 

population increased, was instituted with a 
view to i*e-estal»lishing an ecjual distrihu- 
tioii. This system of division, which was 
estahlished gradtially, »>nly dealt with the 
more valuable .sort of land, such as meadows 
and arable land. The forest land ami pas- 
turage, that at least which was not already 
annexed by the Lords of the Manor, was 
free to all. 

This transformation of family communities into 
village communities was not ellected without 
accompanying degeneration. The administrative 
institutions of the family group disappeared, and 
t!ie rights of pre-emption in favour of blood icla- 
tions were gradually replaced by village rights. 
The importance of the family, regarded ns an 
economic group, decreased in proportion with the 
increase of the importance of the village. 

In some places,, however, and especially among 
the Ossetes who inhabit the valleys of the 
Caucasus, the old system may still be found. 
There, at any rate up to within the last few 
years, the <imds (villages) arc principally com- 
prised of families holding land in joint tenure, 
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frequently sliariiig all things in common. These 
(wuls are very rarely met with nowadays.^ 

Besides these family communities, there yet 
remain among the Ossetes, as in Montenegro, 
numerous vestiges of the primitive system of 
clan propert}’, i.c. the appropriation of certain 
portions of land hy the members of the clan, 
the common use of pasturage and forest land, the 
enforced participation in certain public works, and 
the rights of heritage over unclaimed land, or un- 
appropriated property which had become so owing 
to the lapse of some “ feu ” or by the extinction of 
a family community." 

3. Feudal propcHi/ {England). — The introduction 
of the feudal system into England resulted in the 
substitution of a new method of grouping, in place 
of the old agrarian communities. These new 
groups, like the toxnnships of earlier times, con- 
sisted of a complete organization occupying definite 
boundaries. Instead, however, of being a family 
group administrated by a democratic organization 
and government, this new system, which Sumner- 
Maine calls a “ manorial group,” consisted of 
a tenantry autocratically grouped together and 
governed by a feudal chief — the Lord or Seignior.^ 

* See Kowalovsky, Contunxc coiUcinporaine ct loi ancienne p. 42 
Parif?, Larose, 1893. ’ 


* See Kovalevsky, Coutumc conUmporaine el loi ancienne, pp. 68 
and following. Paris, Larose, 1893. 

® See Suinner-Maine, Lcs CommunmUis dc village; 1 D , £liules 
HHv niistoire du Droit; I /)., VAncion Droit ct la coxUume aiicionnc. 
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Although it cAiuiot definitely he asserted that 
each one of these manorial groups was developed 
from what liad formerly hceii a village community, 
yet it is evident that sucli was frequently tlic ease, 
and that the transformation was accompanied hy 
partial degeneration. For instance: — 

1. The assembly of the inhabitants of the town- 

ship, which formerly exercised complete con- 
trol over all legal and administrative afVaii-s, 
disaj)peared, ami in its j»lacc sprang up the 
Manorial Court which was comprised of a 
limited number of tenants and presided over 
by the Lord of the Manor or his representa- 
tive. 

2. The collective properly became absorbed, or 

w’as at least considerably reduced by the 
acquisitions of the Lord of the Manor, or by 
divisions effected by members of the com- 
munes. The old system of collective pro- 
perty held by townships did not, however, 
wholly disai)pear. 

(«) The “ rights of usage ” in regard to waste 
land, forest and moors (such as the use of unclaimed 
pasturage, the cutting of timber, etc.), were still 
enjoyed by the old inhabitants, and even in some 
instances by other persons upon whom these “rights 
had been conferred. 

Emile I^velcye, Lrs C<rmin\Lnauti.n tU fnmiUc ft dt villcujc 
{Itfiiu’ d’^o»oinir. politique, 1888, pi>. .S.SO aa<l following). 

Vinogradoir, Villniuoye in England, Oxford nnd London, 1892. 
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( 6 ) AVith regard to meadow land, sometimes the 
Lord of tlie Manor put up enclosures for his own 
benefit from Candlemas till Midsummer, the rights 
of the community being established during the 
remainder of the year only ; sometimes it was the 
coniuiunity who put up the enelosures, when the 
l-ori of the Manor was only entitled to the use of 
the and during the intervals ; sometimes pasturage 
was held as the joint property of the old community, 
or raUier of their descendants the tenants ; but as a 
rule It was regarded as more or less common pro- 
perty. The best meadow laml was divided up into 

what were termed “ deals ” and apportioned by 
tlrawiiif; lots. ^ 


(c) With regard to arable land, the method of 
appropriating and cultivating the land occupied by 
tlie tenants retained many traces of the village 
system of collective property. For instance : the 
enforced rotation of crops ; the periodical division 
ot land 111 certain parts of the country; the 
division of land into three breaks in other places ; 
and the destruction after the harvest of the en- 
closures surrounding the crops, after which the land 
was used for the herding of cattle 

These survivals may yet be found in some districts 

the English system of property ; changes such as 
he disappearance of the serf and the appearance of 
) eonien m the course of the thirteenth to the six- 
teenth century, and the dispossession of the yeoman 
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in favour of the growth of large properties in the 
course of the sixteenth to the eighteenth century. 

4. Puhfic or coUccfivc (Switzerland ). — 

It is easy in Switzerland to follow the course of 
the transformation into political communes of the 
old system of economic communes, whether village 
or manorial. 

In the mountainous parts of Switzerland this 
tmnsformation is still incomplete, and side by 
side with the modern commune may he seen 
the old form of collective i)roperty, though in a 
more or less advanced stage of degCMieration. 

The successive stages of this evolution may he 
enumerated as follows : — 

1. The village communities (the Fdd-M'alt-und- 

Weidefjemcinschoft of von Maurer). 

2. The collective property of the inhabitants, 

whether feiulfil, free, or partly both 
{Gem isch Ic Ocmcinde'). 

The PebUfcmcin^luift completely disappeared 
after the Keformation, the collective land 
of the community, the joint \ise of wliich 
was the right of all the inhabitants, being 
restricted to mere waste land, forest land, 
and pasturage {Allmcnd).^ 


* The Allmeiul, in tho priniiti%'c senso of the word, meant that 
))art of tho old collectiv’O projKirty held in joint tciiaucy by a 
community of iiihabitanta or any other jiublic bo<ly, tho use of 
which was Iimite<l to those who ha»l a personal title to it. ^ This 
primitive meaning has changed in Switzerland — excepting in tho 
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3. The institution of Burffrvgcmcindc — public 

corporations — the members of wliich 
enjoyed the solo use of the Alhncnd, 
and upon whom fell the costs of local 
administration ; as the ])opulation increased, 
the conditions of admission into the Biirgcr- 
f/rmchulc became more and more strict. 

4. The creation of Einu'ohncrgnncindc, or political 

communes, establislied side by side with the 
old system, and in many localities eventu- 
ally taking its place. In these the responsi- 
bilities of the former system were assumed, 
and part or the whole of the collective 
property was a])propriated. Where the 
old communities still survive, they have, 
as a rule, ceased to exercise the greater 

. part of tlieir original functions. In the 
Cantons of Herne and Saint-Gall, for 
instance, the old communities have de- 
livered up the greater part of their 
possessions to the political communes to 
provide for the expenses of general ad- 
ministration. Their only now remaining 
function is the administration of the small 
remainder of their patrimony and the main- 
tenance of the indigent members of the 
community. 


Canton of Schwyz — owing to the changes in the institution itself 
(see Uiaskowski, Die Schtoeitzcrischc Allmeiid in Hirer tjeseliiclU- 
lichen Enticickelungy von xiii. Jahrhwulcrt his rum Oegenxcart). 
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Indepeutlenlly of this decay of llie old system 
of communities, the formation of j)olitical com- 
munes was attended by other phenomena of 
degeneration : — 

1. The suppression of all or part of the “liglits 
of usage ” enjoyed hy the inhaV>itants. 

The Kinu-ohnerycmeimlc, being called upon to dis- 
char‘^e more and more onerous and complex func- 
tions, were obliged to either partially or wholly 
transform the communal possessions, to the per- 
sonal use of which the people were entitled, into 
property a]>pro})riated to the use of the public, 
either directly {i.e. into churches, teaching insti- 
tutions, etc.) or indirectly, as a means of obtaining 
a re%'enue {Krivc rhsquelle). 

2. The decrease in collective property. 

Many of the Burifaujemeinde, although no longer 
discharging public functions, retained part of their 
estates, which were held by the members in joint 
tenancy. On the other hand, as the increased 
population necessitated the cultivation of the 
AUmc 7 ul, the original “ right of usage ” re- 
sulted in many instances in a tmnsformation of 

the land into private properly. 

This transformation, however, was not always 
complete, and all the intermediate stages may be 
traced between the old collective tenure and the 

appropriation by individuals. 

5. Coiqwt'Kilive property {Bcl<jiuvi\ — Here we will 
limit the sphere of our observations to Helgiuin, m 
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order to avoid repetition, similar examples being 
almost universally exhibited throughout Europe.^'’ 

Our information is obtained from the work of 
1 aul Errera, entitled Les Mcisnirs, recherches his~ 
toriqu^s ct juruliqucs sur qurlqucs vestifjes dcs foi'ines 
anciennes dc ht propriHi^ ni Bchjiqne. 

1 he inasuirs (tlie ftmhorf/ern of Flanders) were 
the Diuiisuani or }ua)isou'i‘ii of the Merovingian 
period, originally serfs, afterwards tenants *and 
copy-holders, and linally freemen. 

Their history exhibits the following stages : — 

1. liie feudal epoch in which the masuirs — i.r. 

alt the members of the manorial group — 
enjoyed “ rights of usage ” over all waste 
lands, forests and pasturage adjoining their 
holdings. These rights appear to have been 
conferred by the Lord of the Manor, but 

they really dated from a much earlier 
period. 

2. As the increasing population necessitated the 

regulation and limitation of these rights, 
certain conditions of property and residence 
were stipulated for in those seeking admis- 
sion to the rights of the masuirs, and these 
privileged persons organized themselves into 
corporations which were more or less ex- 
clusive and separate from the general 
community. 

MVith regard to corporative property in Switzerland, see von 
Miaskowski, Bic schwrizcrischc AUmend, pp, 37 and following. 
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3. Hy degrees — by means of cantonments, pur- 

chases, prescriptive claims, &c. — tliese cor- 
porations absorbed the best part of the 
land, and became almost independent of 
the Lord of the Manor; as a rule, tlie latter 
gave up lialf of the common territory to 
them, and freed the surplus from all rights 
of usage. In the corporations of masuii's, 
liowever, there were still a few remaining 
vestige.s of some of the institutions of the 
old manorial group from which they had 
gradually developed. The Lord of the 
Manor, for instance, himself being an in- 
habitant and a masviir, had a right to a 
share in the property of the community, 
and further, in his seigniorial capacity, 
certain privileges accrued to him such as 
“ la haute llcur des hois," i.e. tithes and 
pannage (crops of acorns). 

4. The llevolution put an end to all feudal 

rights, and removed the last remaining 
traces of the origin of the masuirs. 

Throughout this long series of transformations, it 
is evident that degeneration has followed in the 
track of progress. Ilesides the disappearance of 
the manorial group and its attendant institutions, 
the rights of the masuirs may be said to have 
become more restricted as they became more defined 
and secure. In the early days, all the inhabitants 
enjoyed joint rights over a vast common territory. 
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at the close of tlie old system this territory had 
become mucli reduced in extent, and Iiad become 
the property of a more or less large group of 
privileged persons. 

0. Private propcrti/ {Sioitzcrland ). — After the 
Ilevolution, the communities of masuirs and other 
similar corporations ceased to have any recognized 
legal existence. Those which still survived in 
spite of the irregularity of their legal position, 
owed their existence to their insignificance. The 
others dispersed themselves, or were dispersed, and 
the property which had belonged to them was 
either incorporated with the communal estate, or 
divided up among the members of the old com- 
munity. 

In each of these cases the transformation was 
attended by degeneration, for the archaic adminis- 
trative organization disappeared. 

We saw in the allmeiul of Switzerland, this 
same divergent evolution of public and private pro- 
perty, part of the common land being transformed 
into communal property, while the use of the sur- 
plus ended in some instances in the land becoming 
ultimately the private property of individuals. 
This frequently occurred where land was cultivated 
as orchards. In early times both fruit and fruit- 
trees belonged, like the laud itself, to the community, 
and in certain parts of the Cantons of Uri and 
Schwyz this is still the case. By degrees, however, 
individual rights over fruit-trees planted on the 
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ailmcnd came to be recognized. These riulius. 
whether temporary or held for a life-time, eventually 
beciime perpetual, and Hually this right to the 
pii\ate acquisition of trees led to a right to ac(juire 
the land itself. 'Ihi.s last transformation was not 
ellecteil without a struggle and oeeasionally tlie 
land was reclaimed by tlie community, the pro- 
prietor of the trees receiving compeiisiitiun. Now- 
a-days the possession of trees and land usually go 
together. Ituality of tliis kiml, hftwever, is .still to 
be met with in certain localities. In the S>.ntf(hal 
(in the Canton of Cllari.s) a still str.anger custom 
prevails witli regard to the maple forests. 'I'liere, 
the soil, the trees, and tlie fallen leaves (the latter 
being used as litter for kittle) all belong to diilerunt 
persons.* With regard to Iiouse projierty there are 
more intermediary conditions between use and 
possession. In some villages, the chalets as well 
as the ground upon which they are built, belong to 
the whole community ; in other villages, botli are 
part of the collective ^iroperty. Sometimes private 
possession is restricted to the house or chalet, the 
right to the ground upon which it is built lapsing 
with the existence of the hou.se. In order to limit 
the number and durability of these buildings, many 
restriction.s arc imposed, such as the prohibition to 
build houses of stones, or chalets of wood cut from 
trees not belonging to the builder himself or to the 
corjioration to which he belongs, etc. 

* Miankowaki, iJu^ t^iwdz^rUchc AUmcwl, pp. 18 ami following. 

• ■ 
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7. i^a7/iinar ^. — This long series of modifications, 
the result of which was the transformation of 
primitive communities of goods into the modern 
forms of public and private property, was ac- 
companied throughout by degenerative changes. 
The cstublishmcnt of family property entailed 
the curtailment of tribal and clan rights. Family 
property passed into property held by the village ; 
next the development of feudal tenure involved the 
degeneration of the old agrarian communities ; 
finally, the primitive organization of property with 
the administiative and political institution depen- 
dent on it, disintegrated and disappeared as the 
primitive community of goods lapsed into the 
personal enjoyment of these by individuals, and 
ns the primitive method of land tenure passed 
into the rights of private property. 

We see then that degeneration has always 
accompanied evolution : the destruction of old 
institutions is involved in the formation of new 
institutions. 



PART II 


DEGENKHATION IN THE EVOLUTION 

AND SOCIETIES 


OK OKOAMSMS 


We liave seen that moclilication of orj^ans ainl <»f 
institutions is always associated willi partial de- 
generation. We have now to sliow that, similarly, 
when organisms and societies hec'oim* modilied, de- 
generation is shown in some of their organs or 
institutions. This shows again the univci-sality of 
degenerative evolution. 


cHArriiH I 

ALL OIIGANISMS EXHIIUT KUDI.MENTAKV OKOANS 

All existing organisms have lost some organs in 
the cjoui-se of their phylogenetic development. 

This may be proved in two ways : either there 
are remaining vestiges of these organs, or else they 
are to be found in other creatures which may be 
regarded as ancestors. 
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1. Kudimentary organs, signs of a degenerative 

transformation in tlie organism itself, are 
eitlicr organs which have ceased to he 
functional, or which have so diminished in 
importance that their total disappearance 
would he unattended by any apj)reciable 
loss to the organism. In the majority of 
cases this cessation of function is attended 
hy a corresponding structural decay. 

2. The system of comparing living organisms 

with tlicir presumptive ancestors equally 
demonstrates the retrogression of certain 
organs. 

.iVmong the Orobanchaceje for instance, parasitic 
plants derived from normal green plants, no trace 
of cotyledons is observable from the period of 
germination.^ 

Among animals, taking the horse as an example, 
several organs have wholly tlisappcarcd. In the 
genealogy of the horse, whicli is well knownj the 
earliest ancestor Eohippus, possessed five functional 
fingei-s on the fore-feet, and four toes on the hind- 
feet. The horse still possesses one functional finger 
and one functional toe, two rudimentary finger's and 
two rudimentary toes. Two fingers and two toes 
have entirely disappeared. 

It is hardly necessary to point out that this 
system of comparison does not demonstrate the 

* L. Die Entwickdung.sfjcschidUc dcr Orohanchen. Hcidcb 

berg, C. Winter, 1887. 
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clcgenemtive cliauges atteinling the phylogenetic 
(levelopnieiit of an organism witli such incontestahle 
certainty as does the existence of vestiges of rudi- 
mentary organs. 

It is our belief that all oi-gauisms contain 
vestiges of organs, either more or less apparent. 
In our present condition of knowledge, however, 
it is <iuite impossible — particularly as regards 
plants — to prove this theory universally. It is 
to he ho])ed, however, that bilure re.searches will 
ultimately succeed in establishing it. 

In the meantime, we will point out the most 
typical among the eases known t(» u.s. 

With animals, as with plants, our investigations 
have extended not only to every kind grouji, but 
to the most varied .systems of organs, thus giving 
our theory an extremely wide application. 

Section I. 

Jtiidimentari/ Ortjans ttf Aniimih. 

§ 1. liudimentm’y Organs in Man. 

Throughout the whole human organic systems 
signs of degeneration abound. 

1. The Integuvientary System. — In the ancestors 
of man, the entire surface of the skin was covered 
with hairs. Man’s clothing of hair is far from 
perfect, the hairs of which it is composed being 
rudimentary. 
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According to Hertwig, the teeth should be 
roganled as part of the tegumentary system, as 
tliey really represent the scales of the skate, 
situated within the buccal cavity. 

In man, the last molar, or wisdom tooth, is a 
rudimentary tooth. The small-sized shallow crown, 
the diminished number of tubercles, the fusion of 
the roots, the tardy appearance and occasional 
absence altogether, are all indications of a rudi- 
mentary condition. 

2. The Skeleton. — With few exceptions, tlie 
articular surfaces of the bodies of mammalian 
vertebrates are covered in youth with bony 
plates. These sometimes become very thick, and 
are called terminal epiphyses. In some mammals 
— the Sirenians, for instance — the terminal epi- 
physes have disappeared. In man they still 
exist, but in an advanced stage of degeneration. 
In the lower vertebrates, such as the crocodile, 
many more ribs are functional than in man! 
In the crocodile all the ribs connected with the 
cervical vertebrae are functional, whereas in man 
tliey have degenerated. Of one entire section of 
the human vertebral column — the tail — so fully 
developed in the majority of other vertebrates, 
only a vestige now remains. 

Other rudimentary skeletal pieces are the lesser 
horn of the liyoid bone, the stylo-hyoidean liga- 
ment, the coracoid process, and the interclavicular 
ligament. 
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3. The Muscular S//s(cm . — The cutaneous muscles, 
those of tlie shell of the ear, and those that move 
the tail, which in most mammals are well developed, 
are still present in man, hut have degenerated. 

Further, there is to be found in man the 
intra-acetabiilar part (the round ligament) of the 
deep Ilexov muscle of the toes which is functional 
in some animals — in young ostriches, for instance. 
In the adult ostrich the intra-acetabular part is 
separated from the rest of the muscle, which is 
attached to the pelvis. Traces remain in the 
hoi-se of a c^)nnection Ijetwccn the intra- and the 
extra-acetaludar parts ; the muscle itself is divided 
into two parts, the pectineal muscle in the thigh, 
and the deep llc.xor muscle of the toe situated in 
the leg. In the orang-outang, this degeneration 
has made further advances than in man, the intra- 
acetabular part of the muscle having entirely 
disappeared.* 

4. The Nervous System . — Here we fiml numerous 
signs of degeneration, of which the following are 
u few e.xamples : 

In the bruin the pineal gland, tlie last remaining 
vestige* of what was formerly a functional eye, is 
present. 

In the .spinal cord the filum terminate still 
exists. We know that the spinal cord in man docs 
not retain its normal thickness to the extremity of 

* Sec SntloTi, Ligaments, their nature and morjthotogy. London, 

1687. 
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tlie vertebral column but is arrested at the first 
lumbar vertebra. There a considerable number of 
special nerves leave it, forming a mass of branches 
like a horse’s tail. Along the centre of these 
nei ves, in tlie miildle. line, a slender filament 
represents the spinal cord to the extremity of the 
coccyx. Tiiis filainent is tlie jUum terinimtJe, the 
spinal cord in a condition of degeneration. 

b. The Difjestive Si/sfem , — Tlie ciocum and its 
veiniiform appendage, are well known to be organs 
which have degenerated. 

G. The Viisciilar SyMem . — In quadrupeds the 
intercostal veins are vertical, the blood consequently 
llowing against gravity. These veins contain valves 
which inilirectly facilitate the upward and onward 
fiow of the blood by preventing it from running 
back. Man, being a biped with a vertical thorax^, 
IS lu'ovidod with intercostal veins that are almost 
horizontal. The ancestral valves being no longer 
indispensable are in a condition of degenemtion. 

*J. Sense Organs . — In the olfactory organ there 
remains a degenerate Jacohson’s organ. In the 
organ of siglit there is a third eyelid in a state 
of degeneration. In the organ of hearing there 
remains on the shell of the ear a kind of point 
(Darwin’s point) which is the last remaining vestige 
of the ancestral elongated and pointed ear. 

8. Genito-urinary System . — There is a whole 
series of rudimentary organs in the genito-urinary 
system of the higher animals. As is well known. 
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the Wolffian hotly plays a considerable part in the 
formation of tlie system. This body, tlie primitive 
kidney, loses its urinai')’ function at a certain 
stage of embryonic development, and tlie permanent 
kidney whicli gradually develops alongside, assumes 
the urinary function. Later on, the Woltliaii boily 
assumes new functions, becoming an important part 
of the genital apparatus. 

In this transformation partial degeneration occurs, 
resulting in such reduced structures a.s the epi- 
didymis, the organ of Uosennuiller, the r</s ahrrnins, 
etc. (see fig. 57). 

§ 2. liu/limentary organs in t'arious groups. 

1. Coilentcmteii . — The CaOcnterates comprise three 
great groups.^ The Anfhozou, of wliich tlie coral is 
a type, the Ifyilrazoa, which include fresh water 
Hy<lra ami the common jelly-fisli of our seas, and 
the Ctenophom, of wliich tlie chief representative 
in our seas is Cydippe, a globular transparent animal 
frequently to be found floating in large numbers on 
tlie surface of the water. 

The colonies of Anthozoa are usually compo.sed 
of individuals all exactly alike. In some species, 
however, in the Pennatulida- and the Alcyonaria 
for iiiKtance, there is a distinct difl'erentiation 
amongst the numerous individuals conqiosing the 
colony. Side by side with sexual individuals 

‘ See C. Vogt and Hruilo Yuiig, TraU4 co>npari£, vol. i. 
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provided with tentacles and the eight mesenteric 
folds, are other far simpler individuals : the zooules, 
the function of which is respiratory and of which 
the greater part of the organs have degenerated ; 
tlie generative organs are lacking, the tentacles are 
very small, and the mesenteric folds only number 
two instead of eight. Hegcneration, then, is 
exhibited side by side with specialization. 

Among the Ifijihomedusfv similar examples 
abound. It is known that the polyp-like or 
medusa-like forms of this group which may live 
independently, fre(iuently associate themselves 
together to form colonies, sometimes predominantly 
polypoid, sometimes completely medusoid, and occa- 
sionally a mixture of the two. 

In these cases a marked polymorphism is often 
apparent. The dillerent individuals become adapted 
to definite functions, and the corresponding organs 
undergo special development ; the other parts of 
the body having become either unnecessary or 
inerely accessory, begin to degenerate and finally 
disappear. Thus we see in Hydroid colonies, not 
only the hydra-like members, nutritive, fixed and 
sterile, and the medusa-like members which are 
reproductive and become free from the colony, but 
also certain individuals which are termed gouo- 
phores. These gonophores are really medusa-like 
members which have lost their independent move- 
ment, and have consequently more or less lost 
both their tentacles and their umbrella-like discs. 
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i.e. their organs of locomotion. In vsoinc colonies 
of Ilydroi’ds, polymoiphisni has made sucli advances 
that there are tactile iinlividuals of which the 
digestiv'e tube lacks both mouth and tentacles, and 
other purely defensive individuals of which the 
internal organs are almost all in a state of atrophy. 


Opinions ilill'cr regarding 
the complicated (jiieslion of 
the structure of the Siphnn- 
ojthora. The organism (tig. 
52) may be regarded as a 
.simple medusa of which 
the dillerent appendages — 
the pneuinatophore (jtn.), 
the Bwimming hells (c/.), 
the .siphons (s.), the shield 
(b.), the tentacle (t.), the 
j)alp (p<t.), the gonoj)hores 
(f/o.), etc. — constitute the 
organs, or ns a colony each 
part of which is represented 
by an individual polyjKnd 
adapted to fulfil a special 
function. Whatever theory 
is accepted, it is clear 



Klu. 6*2.>^t>la(rram of the »lructurc 
of orio of tin* Siphornfpfiorti, 
pH, pncuinAU»|ihort.* or ; r/, 

»«ln)mlnK bdl; 6, |froU*cUvv 

iNilyp: icfilarlo; pa, pulp; jy, 

conophorc; pt'OunrIu iK-arlns 
the moiitli; i, lodlvIOuals fur nu- 
trition. 


that a whole series of parts of the creature must be 
regarded as organs in a condition of degeneration. 
We accept the second of these theories,^ and 


* Haeckel, SyUnn dtr Altdusnu Jetia, 1880-1881. A. 
Train iV anatomic wmparic^ 
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regard tlie wliole creature as formed from a 
Craspedote Medusa whicli lias become motlier of a 
colony and of which the umbrella, developed into 
the pneumatophore (jm.) has had its radial canals 
greatly siniplitied and its tentacles reduced to one 
during tlie growtli of the colony. The stalkdike 
stomach (p.) of this medusa has increased in length, 
but this tle\’elopment is atteiuled by corresponding 
degeneration, tlie buccal aperture, whicli is situated 
at the free end of the peduncle in normal 
(Taspedote Medus.'c, having entirely disappeared. 
The stalk, formed in this way, serves as a support 
to the number of other individuals of which the 
colony is constituted, and which are remarkable 
for the great morphological variation they exhibit. 
Among these individuals, those at the top. ?>. 
tliose nearest to tlie air-sac, fulfil the function of 
locomotion. They become ti'ansformed into swim- 
ming bells (cL) and contain no organs whatever. 
IJelow these locomotory organs are the sexual 
individuals, or gonophores (V/O. the sterile 

individuals (s.). The former are of medusoi'd 
structure, the umbrella is more or less perfect, and 
they are sometimes provided with tentacles, and 
possess a peduncle or manubrium which some- 
times has a buccal aperture. The sterile individuals 
provide nutrition for the others. The organs no 
longer essential to them atrophy in a variable 
degree. In the case of some the umbrella is 
present, in others it is absent, and between these 
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two extreme types conic intennediate types wliicli 
exliibit every possible stage of clegeneratioii. 

In the Ctcnophorc group development and de- 
generation are exhibited simultaneously in the 
organs of locomotion. Tlie fundamental and typical 
shape of the Ctenophore is nuind or oval, and the 
eight sides are provided with swimming plates, 
originally uniform — as in Beroi’. 

The individuals belonging to 
this group exhibit important ^ i 
eviilences of modification in | j( \ 
their external morphology. The / V< | ! ‘| ^ 

body being sometimes com- 5 % 

pressetl in various tUrections, M \ ^ 

llie shape is altered from the 1 ^ 

original, and assumes a more 
or less irregular appearance. 

X no Or^illlS OI JOCOlllOllOll sem from tiu* timid aIiIo. 

1 1 • C, »hort rowA of 

uiHlcMgo a corresponding v^aus; a. Jons fow*; l, 

• I \ lubcK. lAfccr Vogt Aiid 

change, lake for example vuncr, rmf/r d'aftatomfe 
an adult spccimcu of liolina 

norcetjicft (fig. 5i>); the body is lohale, altliough it 
was round during the larval period ; the swimming 
plates are not uniform, four being long and reaching 
along the wliole length of the body, the otlH*r four 
being only developed in the ui)per half of the body 
as far ns where the lobes arc inserted, where they 




Kio. h\.—hcHnit SorrfQif<i^ 
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end as degenerate hair-like processes. By referring 
to the Ccstidie, whicli are ribbon-like in shape, it 
will be seen that by means of compression the body 



126 UNIVEnSALITV OF DEGENERATIVE EVOLUTION 


of tlie animal is lengthened out into the shape of a 
narrow ribbon. Of the primitive lateral row of 
pL'ites, four are represented by mere vestiges, and 
the other four, whicli continue to be functional, are 
situated, closely coupled together, on tlie two edges 
of the animal. 

2. if' arms. We will next take in succession the 
riathelminthes or Hat worms, the liotifers, the 
Nemathclminthes, or round worms, the Annelids 
and the Gephyreans. 

Among the Plathdminfhes, the group of Ces(odc8 
contains the common tape-worm of man {Tmnia 
solium). In tlie coui'se of its parasitic existence 
this worm has undergone considerable morphological 
changes. The digestive tube is lacking, and" the 
whole nervous system has become greatly simplified. 
The degeneration of the nervous system is not, 
however, complete, for important vestiges still per- 
sist. The degeneration of the digestive tube is 
much more thorough. In Tania solium it is alto- 
gether absent. In species closely allied to the Tamia 
some slight vestiges of the digestive apparatus yet 
remain. The head or scolex of some species of 
Tctrarhynchu^ contain glandular cells which have 
been homologized with the salivary glands of other 
flat worms {Trcmatodcs). In other species of THra- 
rhyncliMs there is a rudimentary organ wliich repre- 
sents the oval sucker of the Trematodvs, and in 
A^hrocephalus clonyatus the orifices of the salivary 

glands are in the region of this vestige of the 
digestive tube. 
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Many facts in su|»i)ort of our ari^uniont niav l>e 
(IraM'ii from a stiuly of the excretory oi'gans of the 
Cestodes. 

Tlie condition of these organs in Cari/ophi/llcini 
vivtdhilis best represents the primitive condition. 
Within tlie l>ody of this worm are a large number 
of naiTOW ducts with ciliated funnels commnniciiling 
witli tlie spaces in tlie parenchyma (I'raipont). 
These organs communicate with canals which 
gradually reunite and anastomose to find a vent in 
one single aperture, the foram'n luinthilr, wliieh is 
situated in the pusterieir part of the body where 
there is a bladder. In the Cestodes. however, where 
the body is very long, the action of tlie bhulder 
is insullicient to secure a complete evacuation. 
Secondary apertures are therefore fornie<l at in- 
tervals along the main ducts. Tliis new structure 
entails the degeneration of the terminal bladder 
which has become superfluous. In Dot ripM-tpholns 
2?u7ici(UH.s, which posses.ses a great number of 
excretory apertures, the primitive evacuatoi'y appa- 
ratus — i.c. the contractile cavity — has c<nnpletely 
di.sappeared. 

Rotifers arc minute animals, usually living in 
fresh water, a few being marine. One of them, an 
inhabitant of damp earth or moss, has been suppo.scd 
to pos-sess the power of revivifying after complete 
dessication. At the anterior end of the body, ii 
rotifer iiossesses a complicated ciliary apparatus 
which fulfils the function of locomotion, and from 
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the rotatory inovenieuts of which tlie name of the 
group luive been given. Tins organ is well developed 
in those types whieli lead an independent existence, 
but in tliose where movement is more restricted or 
where the cliaracter of the organ has changed, it is 
considerably modilied and reduced in size. In 
PhiloiUna'. (crawling Kotifers) the organ of rota- 
tion has lost tile central part, and in its place is 
substituted a very complicated organ of prehension. 

In sessile forms such as Floscularia, the organ is 
inodilicd and only the primitive chaiacter of the 
inner ring is retained, while the outer ring is 
segmented and becomes a series of arms or lobes, 
furnished with stiif bristles. In Apsihu% another 
sessile form, the organ of locomotion lias disap- 
peared ; this is obviously an instance of true retro- 
gression, for in young specimens a vibratory crown 
still pemists. 

The Ncmathclminthcs contain such round worms 
as the.se common intestinal parasites: Ascaris, 
Ojijaris, ^Iromftjlus, etc. These all belong to 
the Nematode group, and possess a complete 
digestive tube. Gordius, however, exhibits organs 
which are reduced in a marked degree; in the 
adult animal the buccal orifice of the digestive 
tube is closed, and the posterior part of the 
intestine has disappeared, although in the young 
worm the alimentary canal is complete. This 
modification, though incomplete and appearing 
only in the adult life of Gordius, is complete 
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and porinanent in some oilier Nematodes. In 
Echinorhynchus, for instance, the digestive tube 
is absent, and nourishment is obtained by means 
of osmotic soaking through t!ie body walls. 

The AnncliiH comprise the annulated sea-worms 
and forms like the common earth-worm i^Lunthricus 
terricola). In these creatures we will take, first, 
the development of the eyes. In OHyochatvs, which 
for the most part live in soil or mud, the organs of 
sight are greatly reduced. The No'ufomorjyha' alone 
have eyes. The Archiannrlifht — Jfislrufr (a paiti- 
site), for instance — possess eyes when young, but 
in the adult state the eyes have greatly degener- 
ated. As a rule, the eyes of the Polychairs are 
well developed, and in some of them quite re- 
markably so. In species, however, which do not 
move about much, the eyes are merely represented 
by small pigmented spots. i 

We may mention, too, the Ociyhyrmns, without 
pledging ourselves a-s to their exact relationship. 
BoiicHia vlridisy the history of which is well known 
and of great interest, belongs to this group. The 
male Bonellia lives as a parasite on the proboscis, or 
ill the gullet or the nephridium of the female. It 
is flat and small, and luus neither mouth, arms, nor 
circulatory system. All the organs remain as in 
the larval condition, with the exception of the 
genital organs, which arc fully developed. 

Bonellia and IHnophiluSy a rotifer, of which the 
male is degenerate, exhibit a progressive degenera- 

I 
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tion of all the organs not connected with reproduc- 
tion. Degeneration lias made furthest advances in 
Bonelli/x, which aHords a striking example of retro- 
gression side by side with development. 

rnvestigations of animal series such as these 
might well be continued throughout the various 
classes and groups, sliowing tlie existence of rudi- 
mentary organs in all. We will restrict ourselves 
heie, however, to mentioning the larger subdivisions 
only, taking one example from each group. 

3. The Schinodenns^ — This order comprises 
star-fish or asterids, sea-urchins, Crinoids and 
Holothuria or trepangs. 

Of these we will take the star-fish, and proceed 
to e.xamine its digestive tube. Under normal 
circumstances, the intestine terminates in a dorsal 
anus, centrally, or slightly excentrically placed, pre- 
ceded by a very short but well-developed rectum. 
Asteracanthion and Sohister furnish good examples 
of this. In some kinds of Asterids— in Astrapectm 
aitranimcns, for instance — the anus no longer exists, 
and the rectum, having become useless, is greatly 

reduced, though still exhibiting signs of ita original 
condition. ® 

4. Mollxtsca. — Of the group of Mollusca we 

will take the Gastropods and the Cephalopoda as 
examjiles. 

There are two kinds of Gastropods, straight 
and twisted, the former representing the primitive 
type. The straight types— siicli as ChUon, Patella, 
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Jlulioles, and Fissvrcihi — are bilaterally syinineln- 
cal, wliile in other Gastropods the spiral twistinj' 
of the body causes a progressive diininution of ll>e 
organs situated on the side towards which the 
twisting occurs ; the organs of the left side niay 
therefore become smaller, and finally atro})hy 
almost completely. 

The internal shell of the Cephalopods furnishes 
a striking example of 

a rudimentary organ.* > 

The Nautilus (fig. 54) ^ ' 

has a .shell, tlie sj)iral 
coils of which are 
pressed tightly against 
one another. The spiral 
is divided into a series 
of chambers by means 
of partitions, each par- 
tition being provided 
with an aperture for 
the admission of the 
siphon (/.). The shell 
ot Spiruki (fig. 55 and 5C, a), a creature still existing, 
is only partially curled round ; the last chaml)er of 
the shell is very small, and only encloses a part of 
the animal, ino.st of which remains outside the shell, 
and partially covers it by the mantle (/>.), the 
shell being therefore partly e.xternal and partly 
internal. On examining the fossil species : Sph'u,- 

• W. Boas, Ldtrbudi dcr ZovlwjU. Jciia, 1894. 
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lirosfra (fig. 56, ji), BeUmn itea (fig. 50, c), and 
Coi^oteuthis (fig. 56, D), a progressive simplifi- 
cation of the shell may be observed, the latter 
becoming less and less coiled, until finally the 
original shell is tmiisfonned into a straight 
chambered portion surmounted by a stiliform 
process. Degeneration is princijially exhibited in 
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the segmented part, which becomes more and more 
reduced. Tn Ommatoatrej^hes (fig. 56, e), and in 
all existing species (such as Loligopsis, fir/ 56 f) 
with the exception of those just mentioned above* 
degeneration has become complete. The shell no' 
longer contains a cavity for tl.e reception of the 
animal, and the phenomenon already mentioned 
with regard to Spirula~the development of the 
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organism round about the shell — has become 
more marked in cluir.acter. The shell has 
become internal instead of external, and forms 
the so-called cuttle-bone. This structure, being 
only the vestige of what was originally an 
external shell, inust be regarded as a reduced 
organ. 

5. Arthropoda . — The group of Arthropods com- 
prises the Myriopoda, the (’rustaeea, the Arachnida, 
and the Inseeta. 

Instances of rndiinentary organs are very common 
among the CrusUicea, but our invcstigati<ms with 
regard to the appendages of the cray-lish were so 
thorough that we will give examples from another 
group, that of the Iiisocta, instead. 

Insects are chanicteri/.ed by the possession of 
three pairs of logs and two pairs of wings. The 
organs of flight exhibit a multitude of special 
adaptations, and numerous instances of degenera- 
tion are exhibitctl. In the NcitrojHcni (di-agon 
Hies), Ilymawptcra (saw Hies and bees), ami Lepi- 
doptcra (moths and butterflies), the four wings are 
generally all alike and fully developed. In the 
Diptera (flics), the posterior \vings have atrophied 
and are represented by two reduced organs, the 
“ balancers,” these being absent in certain types. 
The Strcjysiptcra form a group of which compara- 
tively little is yet known; the larvae live in the nests 
of bees ; the females have no wings ; in the males 
the anterior wings are rudimentary and the pos- 
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terior wings are fully developed. In the group of 
Colcoptcra (scarabs, cockchafers, longicorns, and 
beetles), the anterior wing.s (“ wing covei-s ”) have 
become very resistant, and constitute a perfect 
cuirass covering and protecting the abdomen, and 
the posterior wings, tlie organs of flight, are folded 
beneath the wing covers wfien in repose. In the 
Scaraba-i and tlie Calosoma tlie posterior wings 
are much reduced. In other Coleoptera the wing 
covers are united by their inner edges, thus render- 
ing all movement of the underlying wings ineffectual 
and useless. The result may, as in Gihbium, 
be the total atrophy of these under wings. In 
the Staphylinidie, the upper wall of the abdomen 
is so strong that the protection of wing covers is 
unnecessary ; consccjuently the wing covers liave 
degenerated into little lamella which cover only 
the anterior quarter of the body. In the female 
Lnmpyrui (glow-worm), the wings Iiave totally dis- 
appeared. Tlie Orthoptera (cockroaches and ear- 
wigs) exhibit a great number of variations in the 
organs of flight. In cockroaches all four wings 
are usually fully developed ; in some specimens, 
however, and these principally female, a very pro- 
nounced degeneration of all the wings may be 
observed. The anterior wings of the Forficulides 
are reduced. In the group of Phasmidie we find 
side by side with species of the genus Bacillus, 
which have no wings and look like dried twiers. 
Phyllium siccifoHum to which the large green and 
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yellow winj^s give the appeiii-aiice of a leaf. 1 he 
neuters of Termites have no wings. 

6. Verttihrates . — Among Veitebrates the genito- 
urinary system contains a gi*eat number of nuli- 
immtiiry organs. In order to fully under.stand the 
nature of these organs, it will be necessary to 
glance through the ontogenetic and phylogenetic 
development of the system. 

K The first stage in the formation of the kidney- 
system is the pronephros (lig. 57, a). This primitive 
organ consists of intricate canals (a, o, a), opening 
into the body cavity at the point where the glomeruli 
are formed on the sub-intestinal vein. All these 
canals originally had apertures to the exterior. 
I/atcr on, however, these uriniferous tubules became 
cxmiiected with one single excretory canal (c.) opening 
into the cloaca (cc.). The primitive genital gland was 
situated close to the pronephros. In process of time 
the mesonephros replaced the pnuiephros (lig. 5 / , li); 
in origin it was quite distinct from the pronephros, 
its appearance being that of a secretory urinary 
gland (g.) and its secretory canal (c.) (segmental 
duct), wa-s the same as that of the pronephros. 
The urinary system thus formed, became and still 
continues to be, closely connected with the genital 
gland, the discharging canals of which passed 
through the mesonephric kidney in order to find 
a passage to the exterior through the segmental 
duct. During the mesonephric stage, another canal 
was formed which started from the cloaca and 
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opened out into the j^cneral body cavity, this 
Muller’s duct (m.). 




^V'blSddcJ.V?o!?l«. -ft^Pcmanent iSncy; tr, nratcf 


The inesouepliros, however, was not the perma- 
nent kidney. In the course of time the meianepkros: 
the permanent excretory gland, was developed (fig 



1 


t * 


lur^ 


137 





UlfDIMENTAIJY ORGANS OF ANIMAL!=^ 


57, c and P). This development was attended by 
important modifications, further instances of de- 
generation tiikin” place, and fresh organic connec- 
tions being established. An examination of the 
male and female sexes is necessary in order to 
explain what really took place. 

In the male (fig. 57, c) the mesonephros began 
to atrophy ; that part which was connected with 
tlie testes was tninsformed into the epi<lidymis and 
the vfiM fh'femis {e, and r.) of the true male genit-id 
organs; the remaining part atrophied, and when the 
permanent organization was attained, only persistetl 
in the form of a pamdi<lymis {p.) and a hy<latid 
(//.), organs which are (juite without function in the 
adult state. 

The di.scharging canal which, during the mesone- 
phric stage was common to both urinary and genital 
glands, remained simjdy in connection with the 
testes, and then became the rafi deferent (s.) of 
which the cloawi having disappeared, the terminal 
extremity beaime gnulually indivhlualizcd. Ihe 
permanent kidney (R.) became connected witli a 
fresh canal — the ureter (a.) which was formed by 
degrees at the expense of the primitive discharging 
canal, and subsequently became separated from the 
latter ^in order to empty itself into the bladiler (v.). 

Thesejrchanges were attended by a remarkable 
evolution of Muller’s canal, which first increased 
in size, and tlien at a certain point proceeded to 
atrophy \intil all that remained were the distal and 
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proxiiudl extremities in the shape of reduced organs, 
the hydatid of Morgagni {hm), and the uterus 
masculinus (urn), neither of these being functional. 
The intervening part of the canal remained, and 
formed a canal whicli has been described by Gasser. 

We sec then, that in the genito-urinary apparatus 
of an adult male there are : 

(1) Organs which have come into existence at 
difl'erent times, but which have retained tlieir 
original functions, viz. : the testes, the kidney 
(metanephros), and the ureter; (2) Organs which 
are functional, but of which the ultimate function 
difTers from the original, viz. : the epididymis and 
tlie VOS (lefcreiis ; (3) Reduced organs, vestiges of 
what were formerly active organs, viz. : the hydatid 
and the paradidymis ; (4) Reduced organs, vestiges 
of JMulleriati canal which only became active in 
the female, viz. ; the hydatid of Morgagni and the 
male uterus. 

In the female (fig. 57, n), the development of 
the renal part is similar to that we have just 
described in the male. Taking first that part of 
the mesonephros which becjime connected with the 
genital gland and the corresponding discharging 
canal, we find that the canal disappeared with but 
rare exceptions in which it formed Gartner’s duct (^.), 
the lower part persisting in the form of a rudiment 
(Weber’s organ (w.)) ; the upper part became reduced 
to a small tissue which surrounded the paraovarium 
(p.), and the paraophoron (p.) vestiges of what was 
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formerly the mesonephros. Muller's canal hecanie 
considerably enlarged ; it formed the vagina, ihe 
uterus, and the Fallopian tubes ; at the upper end 
it was connected with the hydatid, a vestige of tlie 
mesonephros. 

It is jdain then that the genital-urinary apparatus 
of the female comprises some organs of wiiich the 
functions remain unchangeil : the ovaries, the per- 
manent kidney, the Fallopian tubes, the uterus, the 
vagina, and the ureter, and some rudimentary organs, 
vestiges of what were once active organs; the 
paraovarium, the paraophoron, hy<Iatid and Weber’s 
organ. 

The complicated development of this system 
becomes clear if a careful study is made of the 
history of the genito-urinary apparatus of the entire 
series of vertebrates. 

It appears that the various phases through which 
the embryos of the higher vertebrates pass are 
stages similar to those which may be observed in 
the adult lower vertebrates. 

The principle of recapitulation, that the embry- 
onic stages of higher animals recapitulate successive 
stages attained by the adults of lower animals, 
receives a full corroboi'ation from the facts we have 
been displaying. 

AmphioxtLs, for insUince, remains still at the 
pronephric stage : fish as a rule have a mesonephric 
or permanent kidney. Some lizards {Ixiccrta) up 
to the age of two years make wse of the mesonc- 
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|)liros as tlie organ for eliiniimting urine, but, at 
the same time they make use of tlie metanephros 
which is also functional. 

In Chamcvlcji the mesonephros remains partially 
active throughout life. Hoth birds and mammals 
completely lose tlie mesonephros, and in the adult 
stage tlie metanephros is the only active kidnej^^ 

^ Ihis is not the place in which to complete our 
study of the recapitulation theory, and we shall 
have to recur to it later on ; but it was impossible 
to describe the numerous rudimentary organs of 
this system without taking a comprehensive glance 
at the individual and specific development of the 

whole. This investigation, moreover, raises another 
(piestion. 

It has just been shown that the epididymis is 
oidy a vestige of the mesonephros, but in this case 
it cannot he said that there has been degeneration j 
what has happened is that an organ has been trans- 
formed, and thfit one function has been replaced by 
another. According to some authorities the supra- 
renal capsule, an organ of unknown, but doubtless 
essential function, is the result of the transformation 
of the pronephros. If this theory be ultimately 
established, it will furnish a second example of what 
we have stated above. The thyroid gland may 
and ought to be investigated from this standpoint. 
The various component parts of this organ had 
no original connection. In higher vertebrates only 
the central part of the organ appears to be similar 
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to tlie same organ in the whole series of vertel)rates. 
In man the mesial part of the thyroid gland is 
reduced, but it cannot correctly be said that the 
organ itself is degenerating. The contrary may 
even be tisserted, for all we know upon the subject 
goes to prove that in mammals the thyroid gland 
is formed and established at the expense of the 
primitive rudimentary organ of which all the 
morphological and embryological connections are 
changed. This secondary development, entailing 
the loss of a reduced ancestral organ, is attended 
by a functional modification of great importance. 
The ])rimitive function i)robably discharged by the 
gland liJLS given place to another and rather vague 
function, but one which is connected with the 
breaking down of toxic matter formed by living 
tissues. 

An examination of the vertebrae of vertebrates 
will show the existence of rudimentary organs 
throughout the whole group, each type and each 
individual among the vertebrates exhibiting special 
ilogeneration. In order to brielly deTnonsti*ate this 
point, take two quite diflerent types of which all 
the vertebrae are well known and can therefore 
be examined without difficulty : man and the 

fi’og- 

We know that the construction of the primitive 
lx)ny vertebra was as follows: — a centrum, carrying 
neiirapophysea, an intercentrum, carrying ha*ma- 
pophyses, and a pair of unforked ribs. 
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Ii-jicli phase in the evolution of this primitive 
vertebra lias been attended by degeneration. 

In man tlie vertebral column consists of: — 

(a) Seven cervical vertebrae. ^ 

(/>) Tliree dorsal N ertebrae. 

(c) Five lumbar vertebrae, 

(<I) Three sacral vertebrae. 

(e) Six coccygeal vertebrae. 

Kach one of these vertebrae exhibits important 
modifications, and shows signs of degeneration. 
The proatlas is represented by its intercentrum only. 
Ihe atlas consists of a centrum and neui'apophyses, 
but there is no zygapophyses ; it possesses one pair 
of ribs and Inemapophyscs in a reduced condition. 
J he axis consists of the same elements but carries 
postzygapophyses. 

The four following cervical vertebrae consist of 
the same elements, but carry both zygapophyses 
and postzygapophyses. In man all the cervical 
vertebrae, with the exception of the firet (the 
proatlas) have lost the intercentrum. The next 
vertebrae which is generally regarded as the seventh 
cervical vertebra, consists of the same elements, but 
it ought to be regarded as the first dorsal vertebra. 
The vertebral artery and the sympathetic nerve 
trunks accompanying it, do not pass through the 
vertebral canals ; in some cases these do not exist. 
The so-called seventh cervical vertebra has occasion- 
ally one fully developed rib which articulates with 
the sternum like the ribs of true dorsal vertebrae. 
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There are thirteen doi-sal verte\)rao. With the 
exception of that which has just been clesciibetl, 
they consist of ; — a centrum, nourapopliyses, and a 
pair of fully developed ribs; the intercentia has 
completely disappeared, and the lia?mapophyses, 
which form the head and neck of the rib. are in a 
reduced condition. In the five luiubar vertebrae 
which follow, the rib disappears, or to speak more 
accurately, the transverse processes arc all that 
remain of what were the ribs, and have ossified 
with tho vertebra. 

The sacrum is a region profoundly modihe<l to 
support the pelvic basin. It is formed by the 
fusion of five vertebrae, each consisting of a 
centrum, ncurapophyses, and short bicipital ribs. 
The fii'st three vertebrae arc the true sacrals, as 
these alone support the biisin ; the two following arc 
really caudal vertebrae in process of fusion with the 
sacrum. In monkeys other than anthropoids there 
are really only three sacral vertebrae and these arc 
at once succeeded by the tail. In man, the tiiil ' 
consists of six vertebrae of whicli the two first — 
which consist of a centrum and ncurapophyses and 
of bicipital ribs — have fused with the sacrum, 
while the four remaining lower vertebrae, which 
consist of only the centra (the fii'st still exhibits 
rudimentary ncurapophyses) have fused, and form 
the coccyx. 

• Sec Albreclit, La qiune <hfz Vhtnnmf (Bull. »oc. Antliroj*. 
Prux.i vol. ill., 1884‘1885, 
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2. Tlic Frog . — The vertebral colunni in the 
frog consists of nine vertebi-ae and the coccyx 
(urostyle). 

The first vertebra (the proatlas), whicli is fully 
functional, retains a centrnin and two well-developed 
nourapoph 3 'ses, but the transverse processes, the 
intercentrum, the hjcmapoph^'ses and the ribs have 
all disappeared. 

The eight following vertebrae each have a 
centrum, neurapophyses and transverse processes 
which at least partially’ represent the ribs. 

TIic coccyx, whether it be formed by the 
lengthening out of the last caudal vertebra or by 
the fusion of several, is undoubtedly part of the 
vertel)ral column which has been transformed. 
The coccyx of the frog is equal in length to the 
whole of the remaining part of the vertebral 
column, and is fidly functional j it serves as a 
support to the pelvic region and fulfils the part of 
a sacrum from tlie pliysiological point of view. 
The coccyx, excepting at its commencement, con- 
sists of only one centrum, or of several fused 
centra, all other elements of the vertebrae have 
disappeared. Here then is an animal in which the 
modifications of the vertebral column have been 
attended by the following retrogressive phenomena : 
in the upper part of the vertebral column from 
three to five parts of the vertebrae have disappeared ; 
in the lower half, all the parts, excepting one, are 
gone. 



RUDIMENTARY ORGANS IN PLANTS 


145 


Section II. 

Huflimcntnri/ Orfians in Phmfs. 

We h ave just glanced througli a series of 
rudimentary organs in animals, and many more 
examples might easily have been furnished, but, 
when dealing with rudimentary organs in the 
vegetable world, much greater dillicnlty is met 
with. In plants, the elimination of non-functional 
organs is usually complete, and the vestiges left are 
insignificant and hard to recognize. We can find, 
however, amongst the various groups of the vege- 
table world, and especially among the Phanerogams, 
some instances of reduced organs. 

Ilj 3. lixidiracntai'y orffann in variotLA tjroups of 

jilunts. 

1. Algae . — On the surface of sea-wrack {Fucixs) 
may be found, distributed in large numbers, little 
crypts (conceptaclcs) witli hairs growing o\it of 
thenn On certain parts of the plant, these crypts 
represent the organs of reproduction, producing 
eggs and spermatozoa ; in other ]>arts they fulfil 
no known function and may be regarded as con- 
ccptaclcs arrested in the course of development. 
The fact that in other Fucacise (^SplacJmidiuvi), 
fertile conceptaclea are distributed over the entire 
surface of the plant adds support to this theory. 

K. 
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2. Mus/irooms . — Among the Peronospora and 
the Saprolegneie there originally existed, besides 
the varioTis sexual means of propagation, a typical 
reproductive process, including eggs, and aiitheridia, 
consisting of male branches separated by a cell- 
wall from the I'cst of tlie organism. 

In for instance, in which this primitive 

stage may be observed, an actual fecundation takes 
place, the protoplasmic contents of the aiitheridia 
lieing injected into the ova. 

In other species, the organs of reproduction have 
undergone a more or less complete degeneration. 
In l^hytophthora, a small part only of the male 
protoplasm passes into the ova. In some species 
of Saprolcynia and Achlyn, the male branch con- 
tinues to attach itself to the ova, but the meiiibrane 
between them remains intact, and conseipieiitly 
protoiilasmic communication is not established. 

In other species, the aiitheridia are very short, 
and do not even touch the female cells. 

In LeptomxHi^, which exhibits an advanced stage 

of atrophy, the female organs are not discernible, 

and reproduction is carried on completely asexu- 
ally.i 

3. Bryophyta , — In the germination of a certain 
number of Hepatica?, belonging to such widely 


see A. do Bary, Vcriycicl.c.xdc MorphologU 
7L T Engelman, 1884. W. Zopf, IHe 

? wend ifSo™ *'■ 
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^eparatcnl genem as Iito/uirt, aiul P/v<.N.sjf/, 

four cells of equal si/o are foi inetl, arranged ruuntl a 
centre. One only of these cells proceeds to develop 
into a plant, and the others simply atrophy. In 
all probability the Hepaticie have sprung from 
some ancestor, in which eacli spore gave rise to 
four imlividuals. 

4. Pteriflophyta. — According to Karlow,* in- 
stances of apogamy — tlie loss of se.x — such as have 
just been described as existing among mushrotiins, 
are also exhibited in certain feru.s. In some 
species,- ifie eggs are not fertilizeil, but tlie organs 
of reproduction still persist in a reduced condition ; 
in other species there are no spores, and the 
prothalli spring directly from the lw»ves (apospory). 

5. ]*/iancrof/amii. — Some of tlie Plianerogams — 
Silcnc (tig. 5 8), MduiuJryum, (tig. 59), Aspara- 
fjUH, etc. — exhibit unisexual tlowei*s, but have 
obviously .sprung from species of which the 
Howers were hermaphrodite. 

In Silcne inaritiina (tig. 58) there are herma- 
phroilite Howers (fig. 58, n), an<l also unisexual 
flowers. The female flowers (fig. 58, A) still possess 
some tiny stamens, each of which is provided with 
filaments and anthei-s in a stiite of degeneration. 
The male flowers have non - functional pistils, 

* Fai*loW| Ueber unycscJilcclUlidte Erz/‘tujUHfj iv>n 
dun an Varnj/roUuiHien. Hot. Zoit.i 1874> p. 180. 

2 A. Bary, Uthcr apogavu Fame u s.ir. Bot. Zeit.> 1878, 

p. 4 19. 
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V\ii. — FIowo'k Ilf SiUnt 
A, fiMiuilc flowiTwUri rodimciitary stnmcns; 
li. licrinA|i|irt>Uitc ilowcr. 


consisting of ;iii ovary stylus and stigma in reduced 
conditions. 

In Melandryuvi (tig. 59, a) the female flowers 

retain only 
'' vestiges of 
stamens, and 
the pistils of 
the male flowers 
are reduced to 
mere filaments. 
In Asjyaragus 
officinalvi all the 
tmnsition stages 
between herma- 
phrodite and unisexual flowers may be observed : 
in the unisexual 
flowers, the organs 
of the opposite sex 
still exist, though 
in various stages of 
dege neration. In 
many unisexual 
flowers which have 
sprung from herma- 
phrodite llowera — 

Valeriana dioica. 

£• A * fto. fiO.-^FJowc^a c>( A/efafuifT/um af6um 

for instance • no ^Uo lhulefO. Ofcmalutlowcr; to tho rlahUa 
1 .^ „ C .1 5 <*rudlmcnury sunnena form- 

traces of the non- >"« * c<"lo at tho Uso or tho ovary. 

functional organs remain. ^ 

Among the Phanerogams, rudimentary organs 
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appear not only in tlie reproductive orgjins. but in the 
accessory organs of the tlower — the calix ano corolla. 
Many of the Uinbelliferae exhibit a reduced calyx. 

The corolla pei-sists, though in u very reduced 
state in cleistogainous dowel's (be. liowers which 
never open, and which are self-fertilizing) — such as 
the Ojcalls, Ivipdfieti-s, Violet, etc. The corollas of 
the winter-opening tlowcrs i)f StfUarta 'iiiedla are 
much reduced, and for a very obvious rea.son 
the corolla exist.s only for the attraction of insects, 
ainl there are no insects at that lime of the yeai. 


55 4. Jftdiireil orf/fins in Me vyctatiic nppaniius 

of tiu' PlmneroffninH. 


We have seen that reduced sexual organs are 
exhibited among the various groups of plants, and 
we will now mention a few instances of reduced 
oF'^ans in the vegetative apparatus of the 1 haii- 


erogaius. 

1. The embryo within the ripe seed of Phanerogams 
contains a nulimeiitary root which develops during 

germination. In certain Nympheaccjc Ndumhium 

Euryalc and Vict<yria — this root never properly 

develops. 

In other arpiatic plants degeneration has gone 
further ; in the embryo of UlriciLlaria^ for instance, 
the root has entirely disappeared.' 

' F or furtljcrdutoila rcki.tiiig to the roots of tlio Nymi»Rcacea; and 
the Utricularia see Goebel in PjlaHZcnbioloyische Sohildfrunyen, 
vol. ii«, Mttrburg> Elwert, 1891*1893. 
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2. As a general rule, the cotyledons, which are 
the two first leaves to appear after germination, are 
formed within the embryo. The ripe seeds of some 

liowever, contain no traces of cotyledons.^ 
These are formed, nevertheless, 
after germination, sometimes sprout- 
ing up out of the ground and 
becoming functional, and occasion- 
ally remaining underground, in 
whicli case they are quite small, 
without chlorophyll and non- 
finictional (^Anemone ncmoros(i) ) 
these underground leaves may 

fairly be regarded ns rudimentary 
organs. 

3. In Lathyriis ]Sris.so!ia{?ig. ijO) 
there are some very small stipules 
of unimportant function, at the 
b.ase of the simplified leaves ; these 
reduced stipules are occasionally 
absent altogether. 

4. The foliage organs in the 

Fio. co.-sceditnfi of ^^'***^ Oxalis hnJj^eitHfolia are 
L<uhyru» yi,,oUa. merely represented by enlarged 

leaflets. These phyllodes bear reduced leafleU 

which rapidly disappear. In an adult specimen of 

the Acacia which has phyllodes. these reduced • 
leaves are absent. 



» E. de Jaiiczowsky, Eludes morjihologiques snr le 
{Rci'w g&n^ralc hotanique^ t. iv., p. 241.) 


gaire jincnione. 
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5. In several plants the assimilative function 
of the leaves is lost, either because the plant is 
parasitic or saprophytic, such as Coral/orhiza, 
Jiaffiesia, CKScufo and Orohanchc, or because the 
assimilative function is relegated to the stem alone 
as in the tJuphorhia of the desert, Jinsi'us, Mamil- 
laria} rhyllocactus, rhyUanthus, and Mithlnihckia^ 
or to the roots as in Ta uiophyllnm.- 

In each of these cases the leaves are greatly 
reduced, and only serve as a means ()f protection to 
tlie functional organs, principally to the Mowers 
and buds, but tliough very minute they may often 
be discerned «piile easily on the young shoots.* 


CHAPTKU II 


SURVIVALS EXIST IN 


ALT, KINPS OK SOCIETIES 


It may be said as certainly of societies ns of other 
organisms that certain modifications have taken 
place, and that no society actually represents a 
primitive social organization. All have been 
submitted to more or less important modifications 
and have lost some of their early institutions in 


* See fie* 51, _ 

« See further on the figs, of Phyllocactus {Txe.- 78), rhyUaitlhus 

(fig. 84), MUhlcnUcJcia (lig. 80), and Ticniophyllum (lig. 81). 

’ Goelx'l, P/t<tnzrnbioloyisehe Schilderunijcitf Ihl. i. 
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process of their development. In many cases tliis 
can be historically demonstrated. 

It may fairly be asserted that in all societies 
there are instances of survival, i.e. survival of 
customs, beliefs and institxitions, the original 
character of which lias so completely disappeared 
tliat they might well be dispensed with altogether. 

We shall ileal only with such survivals as 
correspond — mntoiis mutandis — to the rudimentary 
organs of animals and plants. 

These survivals are of two kinds, the institu- 
tion itself, such as the various corporations of the 
city of London, which may still persist, though in 
a modified condition, or there may remain only 
traces of the institution in forms, ceremonies, 
symbols, jiublic games and fetes, customs and 
legislative formula. 

In order to demonstrate this point, it will not 
be necessary to make a complete enumeration, 
furnishing examples from all countries of the 
world, or to draw up a complete list of survivals in 
any given country. It will be enough to establish 
two points : 

1. That instances of survival shall be shown to 

exist in all societies, even where they are 
least likely to be found. 

2. That, in any institution — that of the family, 

for instance — survivals may be found of 
all the former stages through which it 
passed into its present condition. 
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These two points beinj; estal>lished o\u' conclu- 
sions drawn from them may he given a very wide 
application. 

§ 1. InslauceH of survival in various ^roujts. 

“ It is a well-known fact," says Kowalevsky, 

“ that as the past gives place to the present it 
leaves traces which vary in number and impor- 
tance.” ' 

This is obviously the case with regard to most 
customs, but it is unnecessary to point out all the 
instances of survival which abound among the 
peoples of the countries rouml about ns. They are 
naturally most common in barbarous societies 
where the servile imitation of the ancestor plays a 
much greater part than with us. Ihis is strongly 
urged by Bagehot in the following passage ; — 

“ Man,” he says, “ may be defined as a creature 
of Imbit. As he Inis done a tiling once, so he will 
probably do it again, and the oftcner he has done 
a thing the more likely he will be to repeat it in 
the same way, and, what is more, to insist upon 
others doing the same. 

** By means of counsel and example he transmits 
to his oflspring the customs he himself originated. 
This is true of the human beings to-day and will 
doubtless hold good for all time. It is character- 

* Kowalevsky, TabUau lUs orujints de In et dc In 

familli!, |). 7. 
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istic of primitive societies that sooner or later most 
of these customs come to be regarded as having a 
supernatural sanction, and the whole community is 
impressed with the belief that if the old tribal 
customs are violated, incalculable misfortune will 
follow.” * 

Social modifications are tlierefore eflected very 
slowly and with great difiiculty — stagnation is the 
rule, and progress but a rare exception, innovators 
being forced to retain the greater part of the old 
institutions, introducing only an inevitable minimum 
of change. A course of history, or a careful study 
of the conditions of social institutions at an earlier 
stage of development than our own, will furnish 
numerous instances of survivals. It now remains 
to be seen if there are no rudimentary social groups 
wherein all the primitive institutions have been 
retained, and which, having undergone no modifica- 
tions, exhibit no traces of degeneration. We shall 
furtlier see if no form of society exists uninfluenced 
by the spirit of tradition, and where institutions 
which have come to be regarded us no longer useful, 
disappear suddenly and entirely either by voluntary 
dissolution or by legislative measures. Only in these 
two extreme cases can the existence of survivals 

be questioned. We have then to establish two 
points: 

(a) That all societies, even those to be regarded as 

^ Bagohot, Lois scimtifiquss thi devfIop}>cmeyU des nations, p 164 
Bibl. scient. intern., Paris, F, Alcan, 1885. 
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* primitive, have iiiideigone certain iiioditica- 
tions. 

(b) That all societies, even the least conservative, 
exhibit instances of reduced institutions, 
anti of vesti;4es of institutions which luivo 
disappeared. 

We will hike the secoml point first, as it can be 
more brietly dealt with. 

1. We know tliat imitation of the past and 
respect for tradition and custom are reduced to a 
minimum in motlern societies, especially in the 
countries of tlie New World. Kven in these 
recently formed States, however, instance of sur- 
vival may be found. 

In the first place, there are legal and religious 
survivals of Kuropean origin, dews settling in the 
United States kept up the practice of circumcision, 
wliilc Cliristiaiis introduced the Kueharist. Spencer * 
lias shown that forms of greeting are vestiges of a 
]triinitive ceremonial demonstrating submission to 
the omnipotence of others. Then take the ( alendar 
system which is univorsal; we know that the names 
of montlia and days of the weeks arc survivals from 
Polytheistic times, and it seems certain that both 
circumcision and the celebnition of the Mass are 
true survivals which originated in religious sacrifices. 
Independently of these imitative survivals vestiges 
remain in the United States of reduced institutions 
which were fully functional in the last century. 

• Essays ou Progress, 
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Take for instance the town meetings of Boston and 
Newliaven.^ 

When the inhabitants of a town attained to a 
certain number, the town became a city, and the 
Assembly of inhabitants was transformed into a 
Common Council. In some instances, this old 
system persists though in a reduced condition. 

Tn Boston, which continued to be a town, 
governed by an Assembly of all tlie inhabitants up 
to 1821. the pre.sent Charter of the city authorizes 
the convocation of a town meeting wherever the 
Mayor and Aldermen consider it advisable ; the 
latter, however, never make use of this privilege. 

In Newhaven (Connecticut), the old town meeting 
continues to exist side by side with the Common 
Council which was established in 1784, but, 
Levermore says, “ This ancient institution nowadays 
is a meeting together of a small number of citizens 
to conduct the business of several thousands. The 
few people connected with the allairs of the town 
(which is very poor), meet together to discuss 
matters in a friendly way, decide what money is 
retjuired for current expenses, and then adjourn. 
Not one in seventy of the inhabitants attends these 
meetings. Few know when they take place, and 
the papers make brief, if any, mention of them.” 

2. We have now to show that the simplest 
societies have undergone modifications, and exhibit 


• Bryco, The A7ncrican Commonwealth, i., 
London, Alacmillan, 1893. 


I»p. 598 and following. 
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instances of survival. AVe will take as examples 
those rudimoiitary types most nearly approaching to 
the primitive type,*^ i.e. the Veddahs of Ceylon, the 
Fiiegoes of Cape Horn, and the Australian tribes, 

(ft) The Veddahs, who have lived in the jungles 
of Ceylon for centuries, either as separate families, 
or in groups of two or three families, appear to 
have formerly possessed a much more complicated 
social organization. According to Max Muller, 
they were not hmnerly so low in the scale of 
Iiuinanity ; he says that their language, if not 
their blood, betrays their “ ilistant connection with 
IMato, Newton, and (loethc.” 

In their language, folk-lore, and clothing, these 
retain characteristic vestiges a former condition. 
Take for instance the carefully observed practice of 
piercing the ears of children at the age of three or 
four ywu's, although eventually only a small number 
of them could wear ornaments in them, others 
having to be content with small pieces of twig, 
coiled leaves, or hits of straw. 

“ This custom,” says Dcschamps, “ is extremely 
old, and we may suppose — as llicre is no other 
signification in it than- the prospect of ultimately 
wearing jewels — that it dates back from a time 
when the people were not in so low and destitute 

* ** Ag|fregat45» foriDc^l by a siniplo rcj>ctitiou of horrlcs or clans 
mthout any such iuterrolations between them aii to form inter- 
mediate grou[>s between the whole collection and tbo indi%'idual 
clans/* Durckheim, Us ItigUs de la milhode sociotogiqus^ Paris, 
F. Alcan, 1895. 
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a condition :is tliey are now. Having in more 
civilized times worn jewels in their airs, the 
custom of piercing the ears in youth persists, 
tliough the jewels may be lacking.” i 

(fo IJridgos says that according to a tradition 
wlncli is probably true, the Fnegoes, until quite 
recently, submitted tiieir young men to a sort of 
initiatory trial wlien tliey attained to ailolescence. 
They were taken into a hut (the ///m) set apart 
foi the purpose, and tliere underwent certain tests, 
including a rigorous fast. Hridges adds that the* 
/■•urn was also the theatre of mysterious and bizarre 
scenes of very ancient origin, the roles of which, 
now relegated to men only, were entirely performed 
by women. Contrary to (liraud-Teulon who cites 
these facts as evidence of tlic former existence of 
a matriarchy, the fetes of the kina seem to have quite 
disappeared from among the natives of Orange liay. 

Dr Hyades, however, mentions a survival°of the 

old custom. “The custom is still observed of 

submitting young girls to a fast at the time of 

iniberty, but this fast is less severe than that 

already mentioned lus undergone by the boys ; the 

same good advice is then given them by their 

parents, as was formerly bestowed upon the boys 
m the Khuir^ •' 


foUowC VAnthropoUaU, 18111. t ii.. pp. 297 and 

2 wienli^ue du cap Ham, 1882-1883. t. vii. AtUfiro- 

p T- 1*- Hyades and J. Doniker , P^ris 

Ganthier-Villars, 1891, p. 377. ians. 
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rt'gJircleil as 
may never, 
under pain 


(c) Kecent researches into ihe family system 
amoii*' the Australian tribes has brought a number 
of survivals to li-ht. Tliis is especially the case 
with re«Mrd to the careful researches of bison ami 
Howitt'^ who have shown that, indei>emleiitly of 
their tribal divisions — whieli are really leirilonal 
„i.ouns — the Australians are divided up into clans 
or sexual -roups eomprisin- all the individuals with 

the same Ktthinuj.- 

The members of these ^uoups are 
members of the same family, ami 
under any circumstance, intermarry, 
of bein- driven out of the clan and hunted like 
wild beasts. Sometimes individuals of anta-onistic 
tribes living at several hundred miles’ disUince from 
one another and speaking .liil'erent languages have 
the same Kohono. The law of classes remains 
active; a captor may not violate a prisoner belong- 
ing to his group, but a stranger may enter into 
rehitions with the women of another tribe, so lung 
as the tribe belongs to a class related to his own. 
This system of relationship can only be explained 
as being a survival from a former period in winch 
all persons with the same KiMufj belonged to the 
same group. This is a disputed point,® liowever, 

» Fisoii and llowitt, Kurnnl and Kamilarol {Jonnud of thr 
AnH* fupoUnjiatl InMUxde, 1884). 

» “The KohoxMj of a man is the animal or plant, the imiiie o 
which ho bears and reveres as n protecting spirit ” (Slareke). 

» SUrcke, la FamilU primUue (Bibl. scieiis. uitcrn.. 1 nris. 

F. Alcan, 4891, p. 22). 
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for besides this very likely hypothesis, undoubted 
survivals remain of intermarriage by groups or 
sexual groups. In the writings of Fison and Howitt, 
we find the two following instances of this in two 
tribes whicli, according to them, severally represent 
tiic highest and lowest in the scale of civilization, 
iunong those with which they came in contact.' 

{(f) 1 he tribe called ICioiandahuri was divided 
into two exogamous classes; Mattara and Yiuwo. 
Iheoretically all the Yungos whether male or 
female were regarded as the males of the Mattaras, 
and yiee versa. In point of fact, however, only 
one vestige of the primitive communal man’ia*Te 
remained — the jus ‘primoc noctis whicli was the 
prerogative of all the contemporaries of the 
husband belonging to the same group. 

(c) 1 lie tribe called Narrinycri which repre- 
sented a more advanced stage of civilization, was 
equally divided into two sexual groups, but in 
reality, marriage was strictly individual. One 
survival remained, however, of the former system 

lien a man captured an alien bride, all the men 
of his own generation and belonging to the same 
group possessed the right oi jus primm nociis. 

3. We have seen that instances of survival are 
rare in some countries because modifications are 
only ^ected slowly, and in others because changes 
are effected very quickly and useless institutions 

I882'' 1° 35""'* A>ahropolo<jical 
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are eliiniiiatod root and branch. Tt is in countries 
like England, where modifications are brought about 
with a due respect for old customs and traditions 
that ceremonies, institutions and customs exhibit 
the greatest number of survivals. 

§ 2. Surviivds of am icnt forms of mfirria{fc and of 

thf fam ily in Modern ICuropr. 

We think we may regard it as proved that 
all societies exhibit instances of survival, but in 
order to further demonstrate the universal character 
of retrogressive evolution, we shall show, by means 
of a careful study of one particular institution, tliat 
vestiges of former institutions are neither rare nor 
exceptional, taking as examples the various forms 
of marriage and of the family Lliroiighout Modern 
Europe. 

1. F(/rms of Marriage . — From archaic times up 
to our own, we find that among modern nations, 
marriage by capture, marriage by purchase, and 
marriage with tlie consent of tltc woman Imve been 
successively followed by marriage by simple consent, 
religious marriage {in facie Ecclcskc) and civil 
marriage,' and that survivals remain of all tlie 
forms of marriage anterior to civil marriage.® 

* Paul VioUct, Ilistoirr du droU civil Fran^nis, j». 424 and 
following. Paris, Laroso k Forcel, 1893. 

* Westomiarck, The IlUlory of Human Marriage^ 1892, p. 418 
(wlicn the mode of contracting a marriage altered, the earlier nnxle, 
from having l>cen a reality, survived as ** ceremony ”). 

L 
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Marriage hi/ Capture . — Traces of this early form 
of marriage, which is still to be met with in certain 
parts of Bulgaria,' are exhibited in the nuptial rites 
and customs of Ukraine, where the ceremonial is 
quite a museum of reduced institutions. 

Vestiges of what originally was marriage by 
capture occur too in France and Belgium, and other 
countries. The nuptial games of Lower Brittany 
and Chimay have obviously been derived from it.^ 
Marriage hij purchase . — The retrogressive evolu- 
tion of this form of marriage exhibits the following 
stages : 

* Th. Volvok, ct iistigcs yiuptiatix de VUlrrainc {VAnthro- 

pologic, 1891, p. 169). “ In certain parts of Bulgaria {Ku-tUndil), 

the capture of young girls takes place even in the present day and 
constitutes n fomi of nmrriago (Vlfitchcmj nvonnij)." 

^ Monscur, liid/cfin du Folkdorc, January and March 1895, 
Coutumes, p. 1 ; Us uoces, p. 18. 

“ In some villages of Chimay {Hainnulf), when a young man 
chooses a bride from a neighbouring village, the young people 
proceed in cavalcade to the homo of the bride. TIio loader of 
them presents her with a wlui> and a large cake crowned with 
a bouquet. The bride then takes up her position on the door- 
steps wliilo the bridegroom and his friends pass and ropass her 
at full gallo]i seeking to dispossess her of the whip with which 
she lashes at them. All this may be regarded as the last remain- 
ing phase of marriage by capture, the bridegroom arriving at the 
dwelling of the bride w’ith a cortege, being more or less figurative 
of a marauding expedition.” 

Baudrillard (in Stkmess cl Iravattx dc VAcad^nic dcs sciences 
invralcs, Jan. 1884, p. 36) connects the customary nuptial games 
of Lower Brittany with the primitive marriage by capture. In 
those games the bride hides before going to chui*ch, and the 
bridegroom has to search till he finds her. 
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1. Tlie payuieiit made was originally a pecu- 

niary coinpensi\tion to the family of 
the captured bride. By degrees, actual 
capture gave jjlace to mere symbolical 
capture and then the system of compensa- 
tion became transformed into the purchase 
system. 

2. The price paid for the bride which was origin- 

ally the property of the whole clan under 
the name of icrryelt, became the j)er(iuisite 
of tlie bride’s futlier. 

3. It next became modified into a marriage 

dowry given to t!»e wife by her husband 
and the ceremony of purchase became 
purely symbolical. In the Merovingian 
[»erioil, for instance, the future liusl.>and 
presented the father of tlie bride with a 
sou and a denier (marriage per xolidam rf 
de?uiriinn).^ 

Other survivals still exist of these three stages 
in the evolution of marriage. 

(a) In Ukraine, where tlie signification of the 
purchase system was ])urely one of the vira 
or compensation (wctyrlt), tlie bridegroom 
has to give a juesent to each member of 
the bride’s family ; this is the custom too 
ill the valleys of the Caucasus where the 

* VaiMlcrkindere, Ootufition dr la/rmtfud m/rovinffirnur^ 

ji. 12. A. HciihsIit, /nsdiutu^HCH drs drut^ua Privairr^iiO^t ii*, p* 
280. 
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relations make a further demand of pay- 
ment in money.^ 

The custom of purchasing tlie bride from the 
father still exists — although with no legal 
recognition among the Ossetes and in certain 
Kussian villages. 

(c) Lastly, the marriage jxr solid um ct denarium. 
Traces of this are left even in modern 
France. This particular purchase signified 
the payment of thii*teeii silver denicns 
according to a certain value of the sou. 

The introduction of these thirteen deniers into 
tile ceremony of marriage can be traced through 
the middle ages up to the marriage of Louis XVI. 
when they still appeared. In some parts of France 
such as Dijon, Bordeaux and Barrois, they may 
still be met with even nowadays. With the excep- 
tion of this figurative number of thirteen, character- 
istic of the primitive origin of the ceremony, this 
form of marriage has undergone such changes as 
almost to entirely obliterate its primitive character. 
This i.s so, too, with other survivals of the system 
of marriage by purchase — they have come to be 
only intelligible by means of the comparative 

method, or by a knowledge of their historical 
antecedents.* 

‘ Volvok, JournaU'-4«/;ircyo/offiV, 1892, p. 579. Kowalevsky, 
Droit cotUumier ossMen, \7Q. 

® See Paul Viollot, Histoire rfu droit civil franraU ; Paris 1893 
p. 408. • 
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^larriage fairs — now transformed into kei iiicsses, 
and still lield at Iderre in Belgium and otlier 
places — appear to Gave been originally regular 
markets for the purchase of young women.^ 

The custom of ofiering the wrong young woman 
to the bridegroom as bis future wife a custom 
still in vogue in the department of Landes in 
France — formed part of the nuptial ceremonies 
among the ancient Hindoos, and is probably a 
vestige of the tricks which were played upon tin; 
bridegroom after the purchase of the bride. Several 
vestiges of this kind may be noticed among the 
customs of modern peasants. It is by no means 
infrequent for a wife to be sold by her husband, 
on the principle tliat what has been bought may 
fairly be sold, and the transaction rendered legally 
binding by being drawn up on stamped paper. 
This is merely a survival of the old system of 
marriage by purchase. 

» *‘Tho second Sunday ol this fair, which cotniuenccs on the 
Sunday afU-r All Saint’s Day, is callwl the teerMnamurkt (Heifer, 
fair or market), and the thin! Sunday is called the bmncHinrrkt, 
a name derived from the word hrul, and .MKtnlyii'g a lowing 

noisily. The re^rrMutsmrrkt is the day cspcrially sot ai>art for the 
young girls who attend the fair to find husbands. The brutUn- 
merki is the day dedicated to oMcr women ns a sort of forlorn hope 
for those who liave !iithcrU> failed to get tn.uricd. No one seems 
to know when these “ markets” first came to l>c held. I am more 
than sixty years old, an<l they were ohl when 1 was young, with 
this difference only, that in my youth, a young girl who rc.spected 
herself would not have been scon ot the brullcnmrrkt, which is not 
the case nowadays.” (Taken from a letter from the Sccretarj' of 
the Commune at Lierrc.) 
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j^faninf/e hy coiisnit of both parties . — lu Freiicli 
civil marriages of tlie present day, traces remain of 
the two other forms of marriage hy common con- 
sent wliicli preceded it. 

{a) The marrmye by simple agreement, whicli Iield 
good tlnoughout Christian Europe until tlie Council 
of Irent, is still valid in Scotland. Gretna Green 
marriages (Gretna Green being a village situated on 
the ISorder, near Carlisle) were notorious. In ac- 
cordance with an old custom, the blacksmith of 
Gietna Green kept the register of these marriages, 
and the union was contracted in his presence.' 

After the Council of Trent, mari'iages in facir. 
htxh’sia' came to be alone recognized by tlie 
Church ; all marriage to be valid must be sanc- 
tioned (if not actually celebrated) by the parish 
priest of one contracting party, in the presence of 
one or more witnesses. The legislation of the 
Council of Trent became French law after the 
Ordinance of lilois in 1574, until the law was 
revised in September 1792, when civil marriage 
was definitely established in France. 


‘ Viollot, Hhtoirc du droit civi/ fran^ais^ p. 428. 

“These marriages, about which everyone has heard, were not 
an invention of Scotch law. Like most legal curiosities, they 
lind an explanation in survival from a former condition of 
thing.s, persisting in a singularly original and peculiar form. 

‘The blacksmith and his register were not nece.ssary in them* 
selves to contract a marriage ; they merely constituted ovidenco 
that It had taken place. In 1804 a Scotch man and woman 
merely declared themselves man and wife in writing, and in 
18H they were recognized as legally married by Scotch law” 
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From that time forth. veh-io\is marviajie may he 
re^^anlcd in the li-'ht of a survival, havin*; lost all 
le<^al importance, while civil marriages are greatly 
on the increase. Priests, then, the “ groomsmen ' 
of Lower Brittany, ami the hlacksmilh of Gietna 
Green may alike be regarded as plain evidences of 

an institution in i>vocess of decline. 

II. The family syMcm . — Archaic forms of the 
family still exist, sometimes as mere vestiges, 
sometimes as exceptional cases, in countries where 
only separate families arc legally recognized. 

1. The Mntriarrhy . — Traces of the matriarchy, 
V.r. of the exogamous family of blood relations 
thromdi the mother, abound among the customs 
of the inhabitants of the valleys of the Caucasus. 
Kowelevsky. in his book on the customs of the 
Ossetes, has dealt with this subject. The vestiges 
remaining even in France of marriage by capture 
and the prohibition of certain marriages in Monte- 
negro. derived doubtless from an exogamous period, 
are alike survivals of this primitive family system. 
Further, although both facts and their interpreta- 
tion are rather doubtful, some authorities regard 
the coitvcuU, a custom which is still m practice 
among the Basques ami also in the Isle of Maik 
(in Holland), ns a vestige of the transition period 
between the matriarchy and paternal afhliation. 

1 Sec ViolU-t, I'hisUnrf du droit /raneaU u. 

(Jiraud-TeuloH in OrUjinrs dit marriagr tl dr, la f nndle privn u , 
PariB. IftSl, p. 138 ; and Starcko, FnmtlU prnntlnr, p. 
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The Patriarchy , — The l*atriarcliy, whicli was 
a s^'stein of family community, is still exhibited in 
tlie participanzf of Italy, tlie cmnjmnias de Galicia 
of Spain, the parsonncricn of France, the Haxis- 
ffcjiofiscnschaffcn of Germany, and the zctdruyas of 
the Balkan peninsular. Besides these, the family 
system of to-day, according to Sumner-Maine, 
aHbids constant evidences of a pa/ria profcsfas 

in process of decay and of declining male property 
rights. 

Survivals from the old patriarchal system abound 
in modern legislation. Take the following examples : 

(«) The limitations imposed on a testator with 
regard to leaving his property away ’from 
his family (Cir. Code, 213 and following). 

(fi) The legal opposition to a woman s equality 
in succession. 

The more barbarous laws, if not actually 
excluding women from succession, at least 
excluded their succession to landed estate, 
in order to keep the family property intact. 
In I' ranee the privilege of sex was main- 
tained in some respects, even among the 
peasants, up to tlie close of the old 
regime, and it still exists in the present 
day in different degrees in Scandinavia, 

Russia. Servia, and some of the Swiss 
Cantons. 

c) The inequality of the sexes as regards con- 
jugal fidelity. 
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The privileges of tlie husband over ihe wife 
in this matter are survivals from tlie time 
when these obligations were wholly on one 
side. 

(d) Af/d iot ion folloifin// on a donhh- /na rrioi/t . 

In some countries, under the old system, a 
child could only succeed to the property of 
his ])arents if he resided with them (ex- 
cepting in (piite exceptional eases). Hence 
there arose marriages by exchange. In 
order to compensate the children, the two 
families, if each had a son and daughter, 
exchanged them, anti bestowed the rights 
of one upon the other. Under the new law 
these rights could not be legally claimetl, 
and yet even in the present century they 
are not wholly unknown. The last mar- 
riage by exchange was probably that 
mentioned by Dupiii* whitdi took place* at 
Gacogne (Nievre) in 1839. 

In conclusion then, we have foiind that while 
the legislative systems of modern races tend to 
become more and more alike in main principle, we 
can yet find vc.stiges, more or less faint and dis- 
t(jrted, but quite recognizable, of the ilill’erent 
institutions wliich dominat(*tl the earlier conditions 
of the different races. 

• Viollet, Ilisioirt dn droU civil frun^ais, p. 491. 



]^ART III 

SUMMAin AND CONCLUSIONS 

TiiK exntnples wc have been able to give in the 
first part of tins volume make it plain that de- 
generative evolution exists everywhere. It must be 
noticed, however, that biological investigation shows 
that in the evolution of organs certain parts may 
disappear completely, but also that in the evolution 
of organisms certain organs may also disappear. 
This last phenomenon is most common in embryo- 
logical development, when it is known as ontological 
abbreviation.* Sometimes it is the adult stage that 
is suppressed, this being possible by what is called 
jnedogeiiesis a precocious appearance and ripening 
of the sexual organs.^ 

* In Scalpollniu Strouii, a deep sea Cirripedo, the unitpHus stage 
of the larval life is suppressed nt least so far os that is a free 
swimming larva. Hero is at least a physiologieally eomploto sup- 
pression of a whole larval stage. 

* A.rohdl. Most salamnndei's pass through a larval stage in 
which they are aquatic and perform their respiration by means of 
external gills. In this condition they are incapable of reproduc- 
tion, and must undergo mctainorplmsis to secure propagation of 
the species. In the case of Amblystoma, however, a Mexican 
salamander, the larval form of which is called the Axolotl, repro- 
duction is possible in the larval stage. Thus most individuals of 

170 
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Soinoliines fi dcgeuvrativc transfoi iiiatioii hecoiucs 
still more complete aiul wonilerfvil ; not only ma> 
a larval sta^'C or an adult stagt; be completely 
suppressed, but a multicellular organism may even 
lose its power of dying. It is known that the 
simplest forms of life are i>ractically immortal : 
when a microbe like mirrovocev.-i <livides nothing 
dies, and throiighout tlie wliolo scries of successive 
divisions the primitive life is preserved. On the 
other hand, in the case of higher animals such as 
man there arc botli mortal .somatic cells and 
rei)roductive cells which hy means of conjug-ation 
become jiractically iiunuu tal. I he mortality of the 
somatic cells is evidently an acquisition, an advant- 
age fixed hy natural selection ; l»ut there exist 
muUicclhdar organisms t;vidently dcuivod from 
creatures width had accjuired the ilivision into 
mortal somatie and immortal re])roduetivc cells and 
which have lost it since. All the cells of their 


body arc* alile tf> avtiid death hy 
This occurs in many conjugate alga- 


conjugation, 
like s'pirixfi/ru 


this species do not actually reach the adult sta^e. According to 
llooa writing on AV^//c7U> in Ocgcnljaur's F^atschrift , 1606. Ihi.s 
probably happens in the case of oil tho perennihranehiato nio<lele.s. 

On page 85 wc showcil that in y.Vi/u«/ir«/us 
nquuliUf* there arc pr.xluced first subim-rge«l leaves, and aftcrwanls 
floating lobed leaves, and that the flowers arc pifniuced in the 
axils of the floating leaves. Some forms of tho jdaiit living in 
<leep water produce only lacinated leaves, in the axils of which by 
a kind of pjedogencsis the flowers are pro<luee<l. In other s|>ccies 
{llanuneuUi'* tlkiUmt* and It. tho p.-edogene.sis has 

heeome deliiiiU-ly establishcsl ami no floating leaves arc formed. 
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and in some of the Volvocinea* (Stephanosplnem, 
Eiulorina). 

Plainly then, the further one examines the facts, 
the more enlarged becomes the conception of de- 
generative evolution. It is not confined to unusual, 
abnormal or pathological cases. Degeneration is 
not an accident in evolution : it is the obverse of 
progressive evolution and the necessary complement 
of every transformation whether anatomical or 
social. 

Whatever transformation may be studied, it will 
be found that change is always accompanied by an 
elimination of some parts and that in the interests 
of the organism as a w’hole these useless parts 
gradually degenerate. When a whole organization 
begins to undergo retrogressive evolution and to 
decay, it is freciuently in the interests of some still 
larger organization. Individuals or species out of 
harmony with their surroundings disappear to make 
room for others. August Comte has shown how 
death is a progressive agency in the social organi- 
zation removing the worn-out tissues and leaving 
room for new and more plastic intelligences. All 
progress implies necessary eliminations. In the 
domain of .society, those who aie victims and who 
from birth, education, or interests, attach themselves 
to the decaying institutions naturally see only the 
degenerative side of the change ; but those who 
regard the process as a whole and do not concentrate 
their attention upon the injured interests and 
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individual suHerings will see the other side of the 
movement. 

When a social organism is degenenitiiig tlieic is 
coiisidemble opposition to its complete disappearance, 
and so as Hou/,eau has said (see the summary of 
Book III.) it is to be expected that living and 
superior civilizations drag behind them a trail of 
dcJbris from dead civilizations. 




BOOK II 


THE PATH OF DEGENERATIVE 

EVOLUTION 

PAIiT 1 

THK SUI'POSKD LAW THAT DEGENEKATION liETHACES 

THE STEPS OF PROGRESS 

It is a coiiiinon opinion, su]>portc<,l partly by the 
etymology of the word, that retrogression is a tracing 

backwards of progression. 

“ In the degeneration of organizations fallen out 
of use/' A. Lameere has said, “ it is to be ob- 
served that the structures formed most recently 
and most specialized are the firet to disappear, and 
that the most fundamental charactei-s are those 
which jjersist longest : that in fact degenerative 
evolution retraces the steps made by progressive 
evolution. Peculiarities recently acquired, if they 
become disused, rapidly disappear, while dispositions 
of a more ancient kind have a persistence almost 

exactly proportioned to their age.' 

This supposed biological law of retracement has 

» A. Lameere, Esquiase tic la ZooUtgU, Bruxelles, Kosez, p. 184. 

»75 
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penetrated to psychology and sociology. In 1868 
Hughlings Jackson, in the study of certain maladies 
of the nervous system, had arrived at the conclusion 
that, “In the degeneration of this system the higher 
functions, those more complex, specialized and volun- 
tary, disappear more quickly than the lower, simpler, 
less specialized and more automatic functions.” * 
Starting from this point, and expressing it in 
terms of physiology, Ilibot formulates as follows 
the law of degeneration of will and memory : 
“ The dissolution of the will occurs in a retro- 
grade fashion, from the more voluntary and com- 
plex to the less voluntary and simpler — that is to 
say, towards automatism.” * 

So also in progressive loss of memory, the 
degeneration proceeds from the less stable to the 
more stable. “ It begins with recent acquisitions 
not firmly rooted iii the brain, rarely repeated, and 
so not firmly associated with others, in fact with 
the least organized parts of memory. It ends 
with sensory memory which is instinctive, and is 
deeply rooted in the organism, or is indeed a 
part of the organism itself.” ^ 

These retrograde transformations of the nervous 
centres have their echoes in the modes in which 
ideas and feelings are expressed. Paul Heger, in 

* Ribot, Maladies dc fa MAiwire, p. 29. Dallemainie {Diqiniris 
el DislqaUihris)^ p. 430. 

* Maladies dc la Valonti^ p. 150. Paris, F. Alcan. 

® Maladies dc la M^noire, p. 94. 
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particular, lias shown this in his investigations into 
the degeneration of writing and speeclid 

In a lecture on the evolution of language, de- 
livered at the University of Hrussels, lie said as 
follows : “ For several years I have studied tlie 
degenerative evolution of writing, and I have 
shown how the writing of the insane rcsemViles 
that of children. All that I liave said with 
regard to writing applies to speech, and just as 
drawing hists longer than writing, so rhythm and 
music survive after the power of expressing ideas 
by words has been lost.” “ Tlie gradual degenera- 
tion of speech maj' be traced in the case of old 
men who gradually pass down the incline into 
senility. Study of the speech of .such persona 
shows that the degeneration of their faculty re- 
traces the steps by wliich it had been jirogressively 
acquired.” 

The labours of Heger were in a field where the 
.social element was important. It is a small step 
from them to social affairs themselves. A innnber 
of authors, including Ferrero, Colajanni and Dcgreef, 
base their ideas upon this law of retrogression, which 
they regard as established and applying to sociologi- 
cal phenomena.” 

* Sur V£volution UOjrfJoivc de V fkrUurr. ehex certains uliMs 
(BhU. de ta SociiU d* Anthrc/fwlogU dt Brnj‘<Uc:i^ w, 1885-1886). 
/fur r t/xofution du Langagt (IlevM Univrrsiiaire^ BruxtlUs^ 1802- 
1893, p. 143). 

^ Degrecf, Trau^/erjaifme /fociut. F. Alcan, Parifl, 1895, 
p. 305. 
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Before describiog and discussing llie special facts 
to whicli they apply their theory, it is necessary to 
examine its biological foundation. 


CHAPTEB I 

THE PATH OF DEGENEUATION IN UIOLOGY 

We have now to consider if the degeneration of 
organs retraces the steps taken in their progres- 
sive evolution. According to Hughlings Jackson 
and Ilibot, in the cases mentioned in the preceding 
chapter, degeneration proceeds by successive atro- 
phies occurring in the order opposite to i\mt of 
ontological formation. Is the same order to be 
found when we compare the degeneration of 
organs or of individuals with their phylogenetic 
development ? To answer this question, we must 
employ both morphology and embryology. Using 
the moiphological metliod, we shall study the re- 
duction of a homologous organ in several species 
descended from the same type, and compare the 
different stages of reduction with the dillerent 
stages of phylogenetic development of the organ.^ 

* In this investigation it ^^'iU bo necessary to compare absolutely 
identical organs — for instance, not to compare the pineal eye with 
tho paired eyes. It will be necessary also to choose animals of 
coiimiOD pai'entage — to avoid, for iustaucc, comparing a Vertebrate 
eye with a Crustacean eye* 
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I'siiJg the inetinKl of t'iJibiy«>lo<j[y aiul the |'iin- 
ciple, so far as it can he followi'th tliat ontogeny 
recapitulates phylogeny, wc shall investigate tin* 
mode of origin of some reduced stiaictnies. We 
shall thus learn if the organs in degenerating 
resume any of their ancesti-al stages. 

Reduced organs may appear in two dillerent 
forms. They may be atrophied after having 
reached a more or less complete deveU»piiient, 
and in this case wc shall have to compare the 
course of the atrophy with the cotirse of tho 
development. They may be rudimentary, that 
is to say. their development may have been 
arrested at a given point, the adult state never 
being attained. In this case, so far as ontogeny 
repeats xdiylogeny, the arrest of those organs at 
dillerent stages in different species should furnish 
a series with greater or smaller lacuna*, b\»t a 
series which will l)e the reversed series of the 
original stages in phylogeny. 

Section 1. 

The path of deyene ration in aninuda. 

1, Morpholoyy and Emhnjoloyy. The law of re- 
caintnlation . — It has been so often repeated that the 
individual development of an organ is a resume more 
or less compressed of its historical evolution, that 
people are apt to attempt too exact an aj^plic^tion 
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of this priuciple to every individual case. Such an 
exact application is, however, impossible. Every 
living organism is plastic, and in its development 
presents individual variations which serve ns 
material for the operation of natural selection. 
In consequence, the recapitulation cannot be more 
than a repetition more or less vague of the essential 
phases of phylogeny.' 

Moreover, there is nothing inevitable in the law 
of recapitulation, for most plants develop directly. 

With these limitations, however, we may state 
that among animals, the ontogeny usually repeats 
in a tnodiHed fashion the main ancestral stages. 
This is certainly the case when we compare the 
development of the brain of man with the probable 
ancestral stages as displayed in the series of verte- 
brates. 

* Lang. Aiutiomic comixiret^. As thvougliout the whole coiu-sc of 
tiino, adaptation, that is to say, the preservation of what is most 
useful ill the struggle for existence, is a force modifying heredity, 
it is plain that a species instead of resting stable must change. 
According to its circumstances, moreover, the successive stages in 
the ontogeny of a creature are under the influence of conditions 
riifTcrent from those that affected the currc.spondiiig ancestral stages. 
We shall call the process of embryology palingonctic so far as it is 
Inisecl upon inherited legacies, and cccnogenctic so far as it is modi- 
fied by adaptation. 

Baldwin in his Treatise on Mental devclopmctU in the child and 
in the race (London, 1895), also shows that the development of the 
individual is not an exact repetition of ancestral stages. The 
development of the child exhibits “short cuts” and phases of 
direct development due to adaptation aud destroying the exactness 
of the parallel with phylogeny. 
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In Kish Tbo cerebral lieniisphercs 

au'l Batruchirt. «lo not cover tlw region 

of the thinl ventricle 
from which the eyes arise 
(tha1ainciice|ihalnn). 

In the human Same 
embryo (tig. asj.vvt. 
♦il, a) of the 
seventh week. 

Ill Kej.tiles. The heuilsphen's cover 

the thalamcnaphalon but 
leAvo uncovered the I’cgion 
of the Optic lobes (nicseu- 
ccphnloii). 

Ill the human Same 
embryo (lig. asi>oct. 
01, Ji) of the 
middle of the 
j Ihiixl month. 

Ill iiiainiimls. The hcmlsj>heros cover 

the thalatiieiicephaloii, 
the mesencephalon, some- 
times the metenecphalon 
(ccrchelluiii and medulla), 
iiml the olfactory IoIhss. 

Ill the human Same 
embryo (lig. as|K'et. 
01, C) of the 
tifth month. 

lij ftotiic luaiii- The arc 

inalft even of bniooth. 
higher oniers 

HO 111 e 

In the human Same 
embryo (fig. aspect. 
01, l>) of the 
midddlcofthe 
liftli moiitb. 


Witliiii such limits, the law of rccapilulutiuii 
may be applied, ami tlic emluyonic Iiistory of an 
individual may be considered roumlly as a repeti- 
tion of the essential phases of its ancestral Iiistory. 
"We have now to consider how far a retluctiou by 
atrophy or by arrest represents a retracing of steps 


in evolution (fig. Gl). 

From tliis point of view. 


may .study the 


we 
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clegeiieration of the pineal eye in the slow-wonn, 
and in a series of lizards. 

T(ie pineal or median eye in the slow worm and 



lio. Cl.— A, BruUi of a human embryo of seven weeks; A, cerebral hemlsubcrcs* 
rj, iiiUrm^latc bmln or thnUfr.enc-phalon ; rwi, roia-braiii ; cp, hind-bniln 
//, Drain of m human embryo about iho beginning of tlio third month; h cere- 
bral hemispheres; region of the corpora c|uadiigetDlna ; cm, mld'braln 
C* Drain of a human tmbryoat the middle of the third month; A cerebral 
hemispheres ; (<f, corpora quadrlgemlna; cc, cercbelluiin O, Unman brain 
of the fifth embryonic month ; A. cerebral hemlsiihrrcB; ol/^ olfactory lobes* 
S. Assure of Sylvius; cc, cerebellum. (After MIhalkovIcs, ^*nfirfcieft<ni 7 j- 
icAicAfc f/rs OVAfrn#. Lclpilg^ 187r.) ^ 

the lizard passes through the following stages in 
it.s individual development.' 

(1) Formation of a hollow outgrowth from the 
roof of the third ventricle of the bi*aiu 
(fig. 62, D). 

* P. Francotte, liccftcrc/ics stir le d^vtloppemtnt dc V^pxphyse, 
{Thise presents d la FaciUU dt- m&Uchu dc Bnurclf^s.) AreJi, de 
BioJotjie. 1888. 
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(2) This little sac elongates, changes its direction 




A. Ferret rlrel eye. » 

Sphrnedon (llottcrJo) . ^;, |®® .• * rtr»t etejce of «lcKener*tlon os It exist* In 

ih.lsmenepholon I*- stoKO A. The lens (O. -nd 
Ch^nitrUo ai>a U V'^i5^L,sii«tcd C Plnfol eyo In the dcjjcncmto lynn 
llic retina (r). arc not ^ riMloa; n, optic ncr>e In Utiy do- 

found In Cafotf$ and In ryA<»iu$ ®nd Ukc the earliest 

jfencniUon. I>- w no dmcrcntUtlc i/of the divert » alum from the 

r;?eroA^“.!; 


Spencer.) 


and becomes divided into a proximal and 
distal portion. 'ri>0 cells lining the distal 
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part, that fartliest Iroin the brain, become 
tlifferentiated into the cells which will 
form the lens, and the cells which will 
form the retina. 

The distal part becomes specialized, the lens, 
llie retina, and the st-alk of the optic nerve 
are mapped out. 

(4) The lens, the retina, and the optic nerve 
become fully formed (fig. 62, a). 

At this stage the third eye has reached its limit 
of development. 

There is a well-formed retina connected with the 
brain by a special optic nerve. The organ projects 
strongly from the surface of the head, but from 
this point, owing to the development of the 
cerebral hemispheres, degeneration begins. The 
nerve (fig. 52, c), becomes broken and fatty, and 
pigmentary degeneration occurs in it. At the 
same time, the pineal eye having become useless 
01 even harmful to the animal possessed of it, 
before the power of receiving perceptions of light 
has been lost, and before the organ has been far 
reduced by phylogenetic destruction, a veil of 
black pigment is formed over it, completely shut- 
ting it off from the outer light. The nerve 
disappears completely before birth, its degenerate 
cells becoming lost in the mesoblastic skeletal 
tissue of that region. At the time of birth 
the whole eye is enclosed in a thick membrane 
which isolates it. The deposition of pigment has 
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destroyed any functional activity in the lens and the 
retina, but tliese parts none llie less retain traces 
of a complicated structure recalling their condition 
when functional. 

In the Khynchocephala and Ki>«irds examined 
by "W. 15. Speneer,^ there is to be found a series ot 
types representing the various stages of the 
degeneration of the eye in the slow-worm. 

In the type Sphenodon {Hattcria, tig. 02, a), the 
organ in the adult is in the complete form. The 
eye possesses a lens (c), a retina, (>■), with com- 
plicated histological structure. A nerve (a) places 
the retina in communication with the brain. 

In Cfmmako (tig. 02, n), the degradation of tlie 
org.aii has reached the following stage : the epi- 
physis has a distal portion corresponding to the 
eye, but the histological ditVerenliation of this is 
incomplete, neither the retina nor the lens being 
distinct. Nervous fibres connect this with the 
jiroxirnal portion winch is hollow and in com- 
munication with the bniin. It thus represents 
the second stage in the formation of the eye in 
the slow-worm. 

In the types Lewdera and Calotcs (lig. 02, c), the 
chief degeneration is in the optic nerve, wbioh has 
partially disapi)eared, and no longer connects the 
eye with the brain. The eye itself is not quite 

' W. B. Sj>eDcer, On Uif j/reaentr anti gtrncUtre of the pinrAil 
etjK in LacrrtUUt {Qnarterltj Jinirnat of Mieroneopit-al Hcimet , 
1880 ). 
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SO degenerate : the retina has not a complex 
structure, hut both retina and lens are present. 

In the type Ct/clodus (tig. 62, D), the degeneration 
is still greater: the epipliysis is a vesicle attached 
to the thalaiuenccphalon. The walls of tliis 
vesicle show only the smallest symptom of primi- 
tive ditrerentiation into lens and retina. The 
proximal part remains hollow, and shows no trace 
of differentiation at all. 

Tliis, however, is not the only fashion in which 
degeneration of the pineal eye proceeds. In 
another series of creatures it retains its connec- 
tion with the thalaniencephalon, but remains inside 
the skull. The parietal foramen closes, thus 
completely shutting otV the eye from the light ; 
the eye becomes useless, degenerates, and the 
optic nerve loses its function as a conducting 
channel, Ceratophora (fig. C2, E). The pineal 
organ tlien becomes a degenerate structure in 
which it is exceedingly difficult to see traces of 
its original condition, and which is usually marked 
by an abundance of blood-vessels : Birds (fig. 62, F), 
Mammals (fig. 62, g). 

Thus, the degeneration of the pineal eye shows 
that the optic nerve, the last organ to be completed, 
is the first to disappear.' 

In stiidyiug the degeneration of the pineal eye, 

* The same happens in the case of the ordinary paired eyes. In 
the degenerate eyes of the mole, the optic nerve is inoro reduced 
than are the other structures. 
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we have seen the path of progressive evolution 
being retraced, at least in the case of these repUles. 
The "^present state of knowledge does not permit an 
extension of the enquiry to the conditions found in 
higher animals. However, according to Flesch, 
traces of a sensory epithelium have been found in 
the pineal body of man. the horse, the sheep, and 
the bat: that is to say. that in these creatures too 
the oldest parts of the structure have resisted 
degeneration longest. We cannot refrain from the 
conclusion that in this series degeneration retraces 
to a large extent the steps of original advance. 

2. Degemnadon of the onjans of dght in deep- 
sea Cruslacen . — AVe cannot however establish the 
conclusion of the last paragraph as a geueial 
principle. 

The fauna of the deep sea includes a large 
number of Crustacea, and in these the eyes, which 
are relatively useless, are often degenemle. The 
course of the degeneration is generally definite, and 
of all the structural parts the most long-lived are 
the eye-stalks, although we know that these arc 
a recent forination. A number of examples chosen 
from Decapod Crustaceans, which are specially 
abundant, will illustrate this point.^ 

N^ephropsis, which lives in the Atlantic and 
Indian Oceans at moderate depths, is a relative of 
the Lobster. The optic stalk is short and carries 

‘ See Pelsenccr, VExptoration zoologvjuf df>* mffi jrrofontU^ 
{Confirtncea Unix-frailairc dt. BrtireUta). ‘2 AiJU^o, 185)0. 
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a rucliineiitary eye wliich lias neithur pigment nor 
cornea and is coloured like the general surface of 
the body. 

Krtfonicufi (fig. 03} belongs to the .same grouj), 
and comes from the region of Saint-Thomas in the 
Antilles, wlierc it lives at a depth of about 825 
yards. This animal has a reduced optic stalk, 
but at the extremity of this, Nvhere in littoral 



r- 










forms the eye 
is borne, there 
is only a de- 
pression as if 
the eye had 
been carefully 
scooped out. 

Willc7n(vs{a 
(fig. 04), a re- 
lative of the 


V marine cray- 

Fio. r>3. t'ri/oni<ui Dale? (.\ftcr \V. Fuxoii, ficl-, nnrl nn in- 

Tht Mem. of Mus. of Comp-l 

Zoo), iiurvuni College, voi. xviii.. isui.) habitant of the 


Atlantic at a depth of about 3500 yards, is com- 
pletely devoid of eyes in the adult condition, 
although it possesses them in the larval stage. 

Scolophthalmns (fig. 05), which lives down to 
4000 yards, is cpiitc devoid of eyes, but possesses 
eye-stalks which terminate in spines. 

It seems, then, that different species of deep-sea 
( 'rnstacea may present different degrees of degenera- 
tion of the eye. One species in itself exhibits all 
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grades of degradation according to the depth at 
which it lives. This creature — Cifmoiwmus — 
which, when near the surface, has fully formed 
eyes upon movable stalks, at a depth of a few 
hundred yards exhibits movable stalks without 
eyes; and at 1500 yards the stalks are fixed and 
end in spines. 

Isopod Crustacea, which live in the deep sea, 
present similarly degenerate eyes. Many are blind 



Fio. — Stoiophlhalmut luci/ugus. Fax. 
fi, optlr iwOunclp tntn«form«l to n ■pine. (.\fter W. Faxon. The StaU-eyei! 
Ci-utlarea, Mem. of Mus. of Comp. Zool. Ilnrvnnl College, vol. xvUL, 1S95.) 


and display all kinds of optic degeneration. Nocm, 
for inshmee, simply has eyes devoid of pigment. 
Thus, in abysmal Crustacea, the degeneration of the 
eyes is in no sense a retracing of developmental 
stages. 

Another instance chosen from examples of the 
atrophy of organs in individuals, shows that the 
supposed law of retracing cannot be made uni- 
versal. 

4. Atrophy of the hramhiul vesseh in nian . — 
Examination of a human embryo of about three 
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weeks old shows the presence of a series of slits on 
the sides of the neck, the slits not being parallel, 
but conv’erging towards the ventral surface. be- 
tween these slits are swellings, or pads, which i)ass 
up towards the doi'sjil surface an<l appear like the 
beginnings of hoops or ribs enclosing tlie \’isceral 
cavity ; the elevations are the branchial arches, the 
slits are the gill-slits. 

la the huinaii embryo (tig. GO, A), as in lish, 


these slits appear 
from above 
downwards, ainl 
as they are 
formed, the (ior- 
responding blood- 
vessels arise. 

These vessels, 

• 

or aortic arches, 
arise from a ven- 



tral aorta (a.) 
which gives oti’ 
six lateral 


Fio. C*;.— Olftcrnm of br^chUl aretes In mammals 
A. EmliO'onlc uorln ; aortic arclics ; 

AP, dtiroal aorU. 1). Aduit slaKO. The \MTit 
represented hy dolled Unca have deRenemUd. 
aorta; v, carotid; ap, pulmonor>' ortcry. 


branches (c.) at each side. These lateral branches 
run up between the gill-slits and form two main 
trunks on the dorsal side which converge to form 


the descending aorta {ad.). 

In man the branchial arclics are transformed, 


parts of them entering into the structure of the 
face, and during the transformation parts of tlic 
aortic arches atrophy (tig. GO, b). Hut the order 



1 02 


THE PATH OF DEGENERATIVE EVOLUTION 


of tliis atropliy tloes not corresponcl in any way to 
tlio order of the formation of the vessels. 

The median parts of tlie anterior two lateral 
branches and m-) disappear, and the vertical 
parts remain as the internal and external carotid 
vessels. The vertical piece which joined the 
posterior parts of the tliird and fourth arches dis- 
appears : the internal and external carotids thus 
acquire a stem of their own. The parts of the 
fourth arch remain ; the fifth arch disappears at 
each side, and the sixth arch forms the pulmonary 
artery (op.). 

Thus the degeneration of these vessels represents 
in no way whatever a retracing of their develop- 
mental history. All that occurs is that the useless 
parts disappear and the usefid parts persist. A 
comparative study of this example would only 
enforce our conclusion. 

In ontogeny the neurapophyses are more ancient 
than the vertebral centres. None the less, as we 
have already seen, the examination of any vertebral 
column from head toward tail shows n gradual 
disappearance of all parts except the centra, 
although the centra are the last to be formed. 

Section II. 

The path of degeneration in plants. 

1. Rarity of cases of recapitulation in the 
organogeny of leaves , — We have already said that 
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recapitulation sekloni occurs in plants, the ileveU)p- 
rnent of the whole and of its organs hoing usually 
direct. When it does occur, it is generally liinitenl 
to characters coining from comparatively recent 
ancestors and not even in the most transitory 
form entering into tlie formation of the fundamental 
parts of the plant.* 

‘ The rarity of rccApilulatiou among vegetables is the r»->nlt 
l»artly of their ii.vc<l comlitioii iu the soil, ainl partly of the more 
rigid nature of their cells. 

The immobility of a plant forces tho adult to live in the same 
place as the embryo. Among animals, on the other hand, it 
frequently hapiwns that tho young pursue a manner of life 
<litrcrcnt from that of the adult ami rcseinhling that of the 
ancestor. Young Cirropedcs arc vagrant and have tho ssuno 
needs ami use the siinio organs as other vagrant Crustacea ; larval 
frogs inhabit tho waUT like their fisli-like ancestors. In plants 
there is nothing similar ; all the acpiatic lb)Nvering plants are 
derived from terrestrial ancestors, but if at tho beginning of their 
existence these aqnatic plants were to bear leaves adapted to 
aerial life they woiihl ensure their own dostruetion. The ex- 
ceedingly rare ancestral traits to he found in n few si>ecies are 
naturally of a kind not to incoinnio<lo tlicir possessors* It is 
itn probable that these oro a h*gacy from distont ancestors ; they 
would not have been spared by tiatural selection had they not 
come from aticestoni of very* much tho same habit. Tho ahseiico 
of locotnotioii in plants has also ]>roduce<l a greater adaptability 
than among animals. Animals, Nvlien conditions are unfavourable 
can remove in search of more suitable localities, plants being fixed 
in the soil must become modified or fK-rish. I’lants, therefore, 
olFer numerous cases of indivitlual udaptation. Wo flo not know 
if these a^iaptatious are transinittc<l by hereility, bnt natural 
scdection has at least secured tho widest range of {elasticity. 
TJius plants rapidly rid them solves of ancestral legacies which 
have become useless. 

The transitory' organs of animals arc cmployivl for tho service 

N 
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In consequence, vegetable embryology is of little 
use for investigation of the supposed backward path 
of degeneration, for the rudimentary or leduced 
organs of plants do not generally represent ancestral 
stages. 

The seedling of Lathyrus tenvifvlins (fig. G7), a 
vetch, possesses rudimentary organs which cannot 
be ancestral stages as their development is direct. 
In this plant a whole series of leaves arc formed 
between those arising at gennination and the adult 
leaves. This intermediate series displays many 
arrests of development. 

The adult leaf has a pair of stipules, foliage 
leaflets, and tendrils (fig. 67, J). Tlie leaves just 
before these, have a pair of stipules (fig. 67, i), 
which arc absent in the leaves ne.xt before ((ig. 67, 
h). Still earlier leaves are produced with fewer 
leaflets and tendrils (fig. 67, d-g), leaves without 
leaflets and with a single tendril (fig. 67, c), and 
leaves entirely without tendinis (fig. 67, b). Lastly, 
at germination very rudimentary leaves are pro- 
of tho whole hotly, the branchial arches of mammals are cniployetl 
in tho formation of important parts of the head and neck. The 
tail of the tadpole is reabsorbed by phagocytes and its substance 
tised for tho nutrition of the body. In tho case of plants, such 
occuiTonces are rare and limited ; tho cells are enclosed in a rigid 
wall which resists displacement or alteration ; tho protoplasmic 
contents may be absorbed and used as nutritive material by 
another part, but the cellulose cell-wall remains. A useless organ 
can be eliminated only at tho expense of loss of material. 
J. Massart, La Ricapitxilation et I'Linoinlion C7i embryolor/ie 
{Bull. Soc. Itoy. Bot. Bdg., t. xxxiii., p. 150, 1894). 
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duced, the sole function of which is to protect 
the axillary bud (fig. 07, n, 1, 2). We have now 
to show that this series is by no means a retracing 

of ancestral stages. 
All, or nearly all, 
the Papilionace- 
ous plants have 
stipulate leaves ; 
this shows that 
the exstipulate 
leaves of L. toiui- 
folins do not re- 
present an ances- 
tral stage. More- 
over, before the 
acquisition of 
tendrils, vetches 
had a terminal 
leaflet (see Vicia 
Pyrenaica, fig. 
44) ; none of the 
reduced leaves in 
L. temnfoliiLS re- 
produce this 

Fjo. Cd,— S c 0 tiling of StfV^G * lUOTGOVGr 

the simple leaves without leaflets do not represent 
an ancestral condition ; the winged petiole is not an 



ancestral character. 

The primary leaves of another vetch Vicia 
mona7\tho8 confirm our conclusion. In this case 
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the hrst few leaves formed in the seedling reinain 
rudimentary, and serve only to protect the axillary 
buds (tig. 6 8, leaves 1 and 2). Contrasted with 
the condition in L. temt ifo ! although all the 
vetches iiad probably a common ancestor, these 
jnimary leaves have three little projections, the 
two lateral of which arc reduced stipules. 

We do not know of any vegetable example of 
recapitadation iti the case of an organ reduced by 
arrest of development. Plants exist, however, 
which after having protluced leaves of typical 
structure begin to produce leaves the development 
of which remains arre.sted. Such a ]*lant is the 
Acojcixt wliich bears phyllodes. At first the leaves 
are like those of other - ItYu nts ; next it bears leaves, 
the blades of which are rudimentary ; and linally 
leaves with normal stipules, but with no trace of 
lateral leallets on the petiole. 

In this case the ancestral conditions are known 
and are (piitc different.^ 

2. Organoyeny of floun'S . — What we have saiii 
about leaves applies to the organogeny of th)wei's. 
Here also in the ciises of atrophy produced by 
arrest of development there is no indication of 

* Many other reduced plant organs might ho instanced, sucli as 
the eti|mlcs of Sandnicas or the tooth of tho calyx, in many Com- 
and UinlK^Uifero!. After their formation such organs grow 
very slowly and exhibit no trace of rccapittilation. This ha]iiH>Ds 
with the leaves of Scmpcrcicnm (fig. 49). Without doubt these 
leaves arc derived from leaves normally dividc<i into liyjiopodiuni 
and epipo^lium, but they show no trace of this division. 
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ancestral stages, and thus there is no evidence that 
dogeneiation retraces the path of progressive evolu- 
tidii. 

In tile cauliflower {Urossicrf oleraccit, vav. liotvif- 



Kic. «O.^Dcvclo|nneiil of rtowers of the CaullHowcr. 
uiitcrior sejuil; posterior sepal; jif, lateral 
sepal; />, petal; e, statnci) ; tc^ short stanicn ; 
o, ovary. A, very yono^^ tlowor with only nidi* 
nients of two sepals; I), flower with rudimenta of 
four sepals ; C, older flower with rudiments of 
IH'iAls; I), still older flower with rndhuenta of 
stumens niul ovary. (Thy flowers A— D oro seen 
from the In the fliturcs C and I> the lateral 

sepal has been removed.) E. flower seen from 
behind; the ))oslcrior sepal has been removed. 


tis), a cultivated 
variety, the 
in fl or esce n cc 
hvanches ex- 
uberantly ; most 
of the flowers 
produced on 
these branches 
are arrested in 
their develop- 
ment. Of the 
immense num- 
ber of fiowei's 
produced on 
each plant only 
a few attain 
sexual maturity 
and produce 
seeds; the others 
abort at difller- 


ent stages. Alost of these remain in a very primitive 
stage and do not develop sepals ; but, scattered 
among them, may be found more fully developed 
dowers, so that the same plant presents almost 
every possible stage of flower development. 

The organogeny of these flowers is quite like 
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that of otlier Ciucifem-. If in tlie caulillowcr tlie 
aiTCstecl llower.s corresponded to diflereiit ancestral 
stages llic case would he striking; bnt this does 
not occur. l*riinitively the llower contained only 
the stamens and pistils, the essential organs of 
reproduction. lint we see that the caulillowei 
produces first the anterior and posterior sepals 
(fig. no, a), then the lateral sepals (fig. 00, lO, then 
successively the petals (lig. 60, cl, the four larger 
stamens (fig. 00, d). and tlie two shorter stamens 
(fig. 00. E). More<iver, the flowers display a special 
readiness to the sn|)prcssioii of certain parts such 
as tlie petals, as in the flower D (tig- 69). 

3. PrtxfrntSiivc flc/frncro.tioii of the. j>yothiiUus in 
phnnerofja/ns . — Although embryology gives us few 
examples, morpbolog}' proves clearly enougli that 
ill plant degencralioD there is no return to ancestral 
types. 

'I'his appears cleavlj' from a comparison of the 
progressive evolution of the prothallus in crypto- 
gams with its degeneration in phaneixigams. 

Terrestrial vegetation has been derived entirely 
from aquatic life. The Bryophyta (mosses and 
liver-worts), the Vascular Cryptogams (ferns), and 
the flowering plants all have sprung from aquatic 
alga? probably not very different from CoIcocIkcU. 
Such afiuatic forms are reproduced by means of 
true ova and spermatozoa. The terrestrial plants 
which were derived from them had also spermatozoa 
with vibratile locomotor hairs and impregnation 
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took place in a fluid. A special organ, the arche- 
gonium, was developed ; this contained the ovum 
and made the approach of the spermatozoa more 
easy. 

For the present purpose we may omit considera- 
tion of the mosses and liver-worts as it is improb- 
able that they are in the line of ancestry of the 
flowering plants. It is necessary only to say that 
in them, wliile a single egg is produced in the 
archegonium a large number of spermatozoa are 
produced in the antheridium. 

The same condition is found among the fern-like 
plants, but in their case, owing to the development 
of special channels for the passage of nutritive 
materials, it is possible for a much greater size to 
be reached. In these circumstances it would be 
unlikely that the spermatozoa should find at the 
summit of a comparatively lofty plant the drop 
of water necessary for the task of fertilization.^ 
Accordingly tlie sexual cells are produced on 
prothalli, which hardly reach above the surface of 
the ground, and are in a favourable position for the 
necessary moisture. 

In the less specialized ferns (fig. 70) a single 
prothallus bears both male and female organs 
(antheridia and archegonia). In the Equisetums 

* Tho smaller forms like the SolaginolUdn: aud the club-mosses 
were represented in the past by plants of much greater size, as is 
seen from fossil remains, aud it is probable that the modern forms 
have descended from the.so giants. 
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the prothalli are unisexual, but tlie spores from 
wliich they are ju'oduced are alike. Finally, in the 
allies of Selaginella which are the Cryptogams most 
nearly approaching flowering plants, tlie protlialH 


which bear male organs 
are quite distinct from 
the prothalli which bear 
female organs ; more- 
over, the spores which 
give rise to the two 
kinds of prothalli are 
quite different. A 
small number of large 
spores arise in special 
sporangia, termed 
macrosporangia, and it 
is from these that the 
female prothalli arise. 
A larger number of 
smaller spores are pro- 
duced in microspor- 
angia and these micro- 
spores produce the male 
protliallL 



Fio. TO.^ScidllQK nf Fcni {Atpttnium 

The prolhalluft (p) hcaie anthcrldia at lu 
edges acd towards the centre an arThe> 
Monloiti vhlcti ha* been IcttiUrcd. The 
yoonff tcedllng devclo|>i'd from tho 
fertlllMl oruiu has already Riven rbc 
lo roota and to two leave#. 


The spores of ferns are very small and contain 
only the nutritive matter required for germination ; 
the spores of Selaginella, even the microspores, arc 
very much larger and contain a large .supply of 
reserve material at the expense of which the 
development of the prothallu.s takes place. 
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Wc may give a brief account of the formation of 
the sexual cells in Selaginella. The first stages in 
tlie appearance of microsporangia and macro- 
sporangia are identical. Later on in tlie one ease 
each of the spore mother-cells breaks up into four 
microspores, in the other case only one mollier-eell 
bleaks up into four inacrospores, the other.s dis- 
appear. On germination the inacrospore becomes a 
fairly large prothallus with several archegonia : the 
microspore forms only one cell as the representative 
of the prothallus, the rest of the structure becoming 
the antheridium. 

In riianerogams (flowering plants) a drop of 
water is no longer necessary for fertilization. The 
spermatozoon reaches the ovum, not by swimming 
movements, but by a kind of growth. This 
ditVerence has resulted in profound inodilicalions. 
fertilization may occur in the air, and it is no 
longer necessary for the macrospore to become 
detached : it remains fixed on the individual from 
which it arose and there proceeds to develop. 
In the Gymnosperms the archegonia are fully 
formed in a prothallus of considerable size, hut the 
Angiosperms which are more specialized, retain 
only traces of these structures. The microspores 
(pollen grains) exactly as in Selaginella are pro- 
duced in great numbers, but when they leave the 
parent plant they develop only if they reach suit- 
able conditions. In germination there is shut off, 
as in Selaginella, a single cell to represent the 
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prothallns; later on in a few Gyinnospoinis it 
undergoes a few divisions representing the furina- 
tion uf the antheridium. In Angiospenns the 
reduction has proceeded further, and each pollen 
grain besides the prothallus cell produces only one 
or at most two reproductive nuclei. In all 
Phanerogams the reproductive nucleus readies the 
ovum by being carried in a long tube which grows 
out from the pollen grain at the expense of 
nutriment derived from the female tissues. 

Thus, the prothallus may be traced through 
marked stages of reduction from the condition in 
ferns, through Selaginella to Gymnosperms aiul 
higher llowering plants. 15ut these pluxses of 
reduction are by im means to be regarded as 
repetitions of ancestral conditions. 

In conclusion, it is plain that we cannot assert 
as a general law, that degeneration retraces the 
steps of ev«)lution. In the vegetable kingdom no 
facts support such a conclusion. In certain special 
cases ill the animal kingdom, the most recently 
developed structures are the first to disappear when 
atrophy sets in, but this proves no more than that 
these particular structures happened to be less 
stable, and to oiler less resistance. It is quite 
impossible to make such facts support the generally 
held view, that degeneration is a kind of inverse of 
evolution. 

It is very seldom that u living apparatus with 
complex functions loses all of them, but usually 
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preserves one or other; for instance, the leaves of 
parasitic tlowcrin^ plants continue to serve as 
protectors of the luuls, and degenerati(»n does not 
aflecl the ]iart that has remained functional. It 
is higlily probable that the original function of 
leaves was assimilative ratliev than protective, and 
yet liere it is the later function that is retained. 

Kven when all function is lost, and the whole 
structure degenerates, there is no reason why the 
degeneration sliould retrace the evolution. In the 
ease of tlie atrophy of an organ in an individual 
especially in such pathological instances as those 
mentioned by Kibot, it may be that the latest 
formed parts are the most fragile, and the most 
ready to disappear ; but the path of atrophy is 
quite diflerent in the case of the gradual reduction 
of an organ in a species. When an organ becomes 
useless to a species, as in the case of the eyes of 
deep-sea Crustacea, the only thing that matters to 
the species is tliat it may be got rid of. Any 
individual variation tending towards reduction will 
bo of advantage, and may be retained by natural 
selectioti. There is no reason to suppose that such 
individual variations appear in any inverse order ; 
in fact we do not know that the appearance of 
variations follows any law at all. Perhaps the 
apparent inverse order of the degeneration of the 
pineal eye in lizards may be explained from the 
fact that the most recently acquired characters are 
frequently the most variable. 
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However, even wlieii tlie most recent oigaus 
disappear first, we cannot speak safely of a law 
of degeneratiun inverse to evolution. In the 
actual evolution of many organs, parts liave 
appeared and then completely disiippeared. If 
degeneration were a true inverse of evolution, 
it would he necessai-y that such lost parts should 
reappear only to disappear again. Such ohserva- 
tions ai>i)ly both to ontogeny and piiylogeny. 


CHAPTER II 

THE PATH OF HEGENEItATION IN SOCIOLOGY 

§ 1. Incesiu/ation of fuct^. 

We have now to see if degenerative evolution in 
social matters retraces the steps of progressive 
evolution. 

In the first place the question cannot he even 
entertained with regard to some cases, and this for 
a general reason which will he dealt with later on. 

When a complex institution — such jis a com- 
mercial society or an administrative organization — 
becomes useless and ceases to he functional, it usually 
disappears either by voluntary dissolution or else it 
is legally suppressed. In either case there is no 
slow retrogiessive degeneration retracing inversely 
the steps of progress, for all the parts cease to 
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exist simultaneously. If certain parts of the sup- 
pressed institution are allowed to persist, these are 
l)y no means necessarily the oldest parts, but quite 
the contrarv. 

V 

When, for instance, the Provincial States of 
Dauphiny and Normandy were suppressed by the 
French monarchy, only the titles with their cor- 
responding emoluments were allowed to remain, and 
they were obviously of more recent origin than the 
States themselves. 

It must be borne in mind that all the parts of 
an institution rarely become simultaneously useless 
and non-f\inctional. Those which retain their utility 
longest are by no means always the most ancient in 
origin. 

Knglish sheritVs liavc gradually become of less 
and less functional importance, and now fulfil no 
other role than tliat of presiding over elections and 
accompanying the judges when on circuit. Both of 
these functions have been acquired recently com- 
pared with all those which the sherifl' discharged in 
the da^’s when the care and protection of the whole 
county practically devolved upon him. 

The question then of the pathway of degeneration 
only arises in those cases where the same cause 
of dissolution simultaneously affects all parts of 
the institution, and where, without sudden inter- 
ruption, degeneration is effected slowly but surely 
through many successive stages. This, of course, 
happens in the degenerative evolution of individual 
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societies or instit\itioiis, aiul not in tin; <lisai>poar;inct‘ 
of complete classes of institutions. 

These reservations being uiulei'stoocl, we will 
mention a few more or less obvious cases in which 
degeneration does retrace the footsteps of progressive 


evolution. 

1. Tithimj^, humh’cd.'i and counties in Entjlnnd . — 
III the chapter dealing with the pathway of degenera- 
tion in Transfonnisme swial, (1. Dcgreef mentions 
the following interesting facts; — 

“ Mr Herbert Spencer, after describing the forma- 
tion of tithings, hundreds and counties in Kngland 
under the Anglo-Saxon regime, observes that the 
tithings along with their courts of justice were the 
lir.st to disappear, then the hundreds followed, though 
some vestiges of their old courts of justice reinained, 
and only the counties and the county courts were 
left intact. Now we have historical proofs that 
English counties along with their courts of justice 
were created before the hundreds, and the humlrcds 
before the tithings.” ‘ 

2. Older of elimination of varioics racial elements 
in a cemniry . — In his interesting work Civiliza- 
tion ci (Uiiopulation? Durnont mentions certain 
facts which go to show that the inhabitants of poor 
districts, who are nevertlieless of pure racial descent, 
have a birth-rate higher than that of the members 
of the population who are not aboriginal, and who 


‘ Degrcef, Lt trana/onnisme social^ j». 450. 
< P. 150. 
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for the most part dwell in the towns and fertile 
plains. From this he concludes that the various 
racial elements of a nation are eliminated in inverse 
order to that in wliich tliey were introduced. In 
France, for instance, the Frank has been com- 
])letely absorbed in the Gaul. 

8. The ih'fjenerativc evolution of jiolitical organiza- 
tionti . — The progressive and degenerative evolution 
of political organizations has been described by 
Herbert Spencer as follows ^ : — 

“ Political integiation, as it advances, obliterates 
tlie original divisions among the united parts. In 
the first there is the slow disappearance of those 
non-topographical divisions arising from relation- 
ship, as seen in separate gentes and tribes — 
gradual intermingling destroys them. In the 
second place, the smaller local societies united 
into a larger one, which at first retains their 
separate organizations, lose them by long co- 
operation ; a common organization begins to 
ramify tlirough them. And, in the third place, 
there simultaneously results a fading of their 
topographical bounds, and a replacing of them by 
the new administrative bounds of the common 
organization. 

“ Hence, naturally, results the converse truth that 
in the course of social dissolution the great groups 
separate first, and afterwards, if dissolution con- 

* Herbert Spencer, “ Political Institutions, " Part iv. o{ Principles 
of Sociologij, p. 28G. 
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tinues, these separate into their component smaller 
groups. Instance the ancient empires successively 
formed in the liast, the united kingdoms of whicli 
severally resumed their autonomies when tlie coer- 
cion of keeping them together ceased. Instance 
again the Carlovingian Empire which, first parting 
into its large divisions, became, in course of time, 
further disintegrated by suhdivision.s of these. And 
when, as in this hist cjise, tlie process of dissolution 
goes very far, there is a return to something like 
the primitive condition, under wliicli small preda- 
tory societies are engaged in continuous warfare 
with like small societies around tliem.” 

We may conclude then that political integration 
is attended by degeneration ; ))rimitivc in.stitutions 
disappear and make way for fresh institutions, and 
their disappearance is permanent. In the course 
of the dissolution of the Carlovingian Empire 
there was no reiippearancc either of the tjentes 
or of the primitive tribal system ; but when this 
vast organization broke down, it was natural that 
the more recently formed social bonds, having had 
the least opportunity of becoming consolidated, 
should be the first to be sundered. 

4. De/jenertUion in monelai'}/ systems . — The prin- 
ciple that degeneration retraces the steps of pro- 
gi'css applies equally to a very diflerent range of 
ideas, — the evolution of monetary systems. Stanley 
Jevons says that there is little doubt that every 
system of coinage was originally identical with a 

o 
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system of weights. A survival of this primitive 
condition existed in Roman law, and even when no 
use was made of them, the custom of bringing a 
pair of scales survived as a legal formality in the 
sale of slaves at Home. 

After the time of the Punic wars, the res, 
which originally equalled a Poman pound in 
weight, diminished rapidly, until it became re- 
duced to the weight of an ounce. The Romans 
had naturally reverted to weighing the metal, and 
the CVS (jravc was money reckoned by weight, and 
not by tale. Generally speaking, whatever be the 
inconveniences of the method, currency by weight 
is yet the natural and necessary system to which 
people revert whenever the abrasion of coins, the 
intermixture of currencies, the downfall of a State, 
or other causes, destroy the public conlidence in a 
more highly organized system.* 

It is plain then that the more recent developments 
in the coinage system are the first to disappear.^ 

The disappearance of money altogether and the 
return to a system of exchange would represent a 
much farther advanced stage in degeiiemtion. 

* Sec SUnley Jevons in International Scientific Series. 

'■* There is no silver money and only a little copper in China. 
Nowadays, Mexican piastres, on reaching the country in payment 
of comniercial transactions, are molted down into bars ns soon os 
they fall into the hands of the merchants, and these bars are* then 
imprinted with the Chinese stamp. This was the usual system 
employed amongst civilized peoples before the invention of money. 
See Thorold Rogers in “The Economic Interpretation of History." 
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o. Ditjcneralicc aJapUt.iion m •:oloni’il Uinslotion. 

In Ills treatise {^ylnnaliAi dtUa proprirto capitn- 

lUta), Loria furnishes another striking exaui[)le of 
tlie law of degeneration ; ‘ Wlien Kuglish colonies 

were first formed in America, llie colonists hesitated 
to cstablisli any legislation otlier tlian that of the 
mother-country. They were habituated to it ; it 
was written in their own language, and tlierefore 
seemed best to correspond with their national 
characteristics. But, from the outset, the greatest 
difliculties were met willi in the application of this 
legislation to tlic colonies. 

“ In the first place the Statute law of Kngland, tlie 
most recent addition to the legislation, was found 
to be quite unsuitcil to the economic condition of 
a colony, and so common law alone came to be 
established, which, being the more ancient, was 
better suited to the social organization of a newly- 
formed society. But even this form of legislation 
did not remain permanent under social conditions 
profoundly dill'erenl to those in winch it had been 
originally establi.shed, and the construction of a 
special legislation wjis fouml to be necessary. In 
this way the common law of ICngland eainc to be 
regarded as unsuited to her colonies, excepting in 
such cases as were unprovided for in the new 
colonial law.” * 

Loria then proceeds to give numerous examples 
of how these colonial statutes — owing to the simi- 

^ Loriai Afoutli^i d^Ua proprUta capUaliataf ii. 48. 
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larity of circumstauces between those for whom 
they were severally fashioned — came to resemble 
the primitive law of England. 

6. Dcffcncratxvr. evolution of the corporations of 
Western Flanders . — In a treatise published by one 
of our number in Alay 1802, entitled VKvolxitioix 
riejrcssive des corporations de la Wcst-Flaxidrc} it 
was shown that among these associations, the insti- 
tutions the first to degenerate were those most 
recently established. 

The twelve corporations which still exist, though 
ill more or less degenerate conditions in Bruges, 
Fumes. Eeghem, and Iseghein, were formerly con- 
structed on similar ininciples and fulfilled the 
following functions ; — 

1. The furtherance of sociability (i.f. the holding 

of banquets and fetes). 

2. The encouragement of religious feeling (f.c. 

frequent celebrations of the mass and the 
building of new churches). 

3. Mutual assistance {i.c. insurance against loss 

of work through illness, or against funeral 
expenses). 

4. Mutual protection of professional interests. 

5. The furtherance of certain political and mili- 

tary interests. 

These various functions were established not 
simultaneously but in succession. The Flemish 
corporation of the fourteenth or fifteenth century 

* La Soci^ti nouvelle, Mai 1892, BiiixoUcs, Monnom. 
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represents the last stage in a long series of corpora- 
tions of diflerent kinds, and of increasing eoinplexity. 
It will be as well to glance briefly tbroiigb tliese 
various kinds of corporations in oriler to compare 
the diflerent stages of dissolution tlirougli winch the 
corporative system eventually passed with the pro- 
gressive evolution exhibited in the course of its 
establishment. 

(a) Associations formed for the hohling of 
bancpiets and fetes (conrivia) which were origin- 
ally distributed throughout Xorthern and Wesiorn 
Kiirope. 

(i) The cvnt'ivid. assumed a religious character 
when the Church, unable to supj)ress them, deter- 
mined to transform them. 

(c) Guilds (etymologically significant, according 
to Brentaiio, of repasts where all expenses were 
.shared) where the original coni'iviv.m was accom- 
panied by religious ceremonies, hut a feature of 
which was the adilition of institutions of mutual 
insurance. 

(</) Corporations (^amhachten ). — Tlicse embodietl 
all the primitive institutions that ha<l gone before : 
(1) the banquets; (2) religious ceremonies; (3) 
mutual assistance; (4) fresh means for the protec- 
tion and development of professional interests. 

{e) Finally, at the commencement of the four- 
teenth century, these corporations assumed both 
political and military functions. The concession of 
keiiri- to the people in 1804 by Philip of Thiette 
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was tlie first act by which was recognized the right 
of the corporations of lUuges to take part in com- 
munal administration ami to provide a military 
contingent of their own. 

When these corporations began to decline mili- 
tary and political functions were the first to be 
eliminated, in other respects the corporation con- 
tinued to exist till the close of the eighteenth 
century in the form of economic groups, and groups 
for mutual aid and religious development. 

An investigation of such corporations as still 
survive shows that it is in the economic functions 
formerly discharged that degeneration has made 
furtliest strides, while the religious character is 
maintained and banquets are still held. Of the 
twelve corporations of Western Flanders six preserve 
the old corporative institutions almost intact ; seven 
maintain a scale of charges and regulations con- 
nected with them ; ten provide organizations for 
assurance against illness ; eleven hold annual re- 
ligious ceremonies ; twelve, i.c. all of them, continue 
to hold banquets. 

These figures alone show that the original and 
earlier functions have remained longest in force, but 
to further demonstrate this point it will be necessary 
to enter more fully into details and to study each 
group separately. 

The first group — consisting of associations con- 
tinuing to protect professional interests — consists of 
three branches : the four offices of Bruges (including 
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veudoi-s of lime, coal, seeds and beer), the two otliccs 
of iMirnes (sti'ect porters and vendors of beer), and 
the community of the hakers of Ihu-'es. 

All the ancient statutes of the four otlices have 
been preserved, incluiling trade monopolies, tlie 
freedom of the city, and scales of charj^es, help 
in times of illness, accident, or when out of work ; 
religious ceremonies and banquets. With tlie com* 
iimnity of bakers, however, this is not the case ; 
here the economic functions discharged are reduced 
to a minimum. The association continues to exist 
in a trii)le capacity : as a .syndicate to keep up a 
fair price in wheat and bread, as a mutual assur- 
ance association in times of distress among the 
members, and as a confraternity imposing religious 
obligations and holding an annual banquet and ff^te. 

In the second group consisting of mutual aid 
associations such as the coiq>orations of tailors, shoe- 
makers and weavers of Bruges, all trade interests 
have disappeared, and the corj^^orations only exist 
in the capacities of confraternities and mutual aid 
societies. At this particular stage of degeneration 
these corpoi'ations resemble in a striking degree the 
old guilds which preceded the ainhachten rn neringen. 
It is interesting in connection with this, that the 
corporation of wool weaver.s (wollcwevei-s) in Bruges 
has lost its orginal professional character, and quite 
heterogeneous elements have been introduced ; there 
are only twenty-five weavei*s in Bruges, and their 
society numbers nearly two hundred members. The 


210 THE PATH OF DEGENERATIVE EVOLUTION 


guild of weavers in Eegliem represents the third 
stage only — that of a religious confraternity. The 
oflice of mutual aid has disappeared, and only the 
Saints’ Day Fete and the conviviitm remain; “The 
first Sunday after the fete of the Trois-Rois, which 
is the annual fete day of the weavers, the guild 
proceeds to the parish church, headed by a banner, 
accompanied by a jester, and with drums beating, 
where mass is celebrated in honour of Saint Severin. 
The rest of the day is passed in diversions.” 

Tlie guilds of Saint Crispin at Iseghem, all that 
remains of the old corporation of shoemakers, are 
representative of the final stage of degeneration : 
the association lias resumed its most primitive 
character, and is reduced to a mere dining society — 
the primitive convivium. 

There are from 1500 to 2000 shoemakers in 
Iseghem. At the time of the Revolution their 
amhacht, having resumed its archaic form, was 
divided up into six or seven guilds. Some years 
ago a vain attempt was made to reconstruct these 
guilds and adapt them to modern requirements. 
At a time when success in tliis project was still 
hoped for, one of the promoters of the reconstruction 
wrote as follows : — 

“ Tlie members of the guild still recognize Saint 
Crispin as their patron saint, but they no longer 
assemble in church to do him honour by the cele- 
bration of mass. They keep the anniversary instead 
by going froin one public-house to another, with 
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Hying banner ami dnuns beating, and the day lias 
become merely a day of copious libations, and serves 
as a pretext for poor workmen, the fathers of families, 
to spend all tlie week <h inking in public-houses. ’ 

In conclusion then the cycle is complete ; a 
corjioratiou, unless suddenly dispei-sed, ends as it 
began ; in the last stage of decline it resembles 
the associations from which it originally developed, 
tlie most recently established functions having been 
the first to decay and disappear. 

^ 2. criticism of the snjyjiosed im-erm' pnth of 

(Ic/jencration. 

These few examples aullice to show that in 
certain cases the more recently formed institu- 
tions are the fii^st to decline and disappear, while 
the older persist to the end. 

It must be remembered, however, that the con- 
trary is at least as frequently the case. All changes 
of legislation, either juridiciil or religious, follow, 
but never precede, the economic transformations to 
which they relate, whether these be social or ethical, 
unless the transformations are ephemeral. “ Imita- 
tion,” says Tarde, “ proceeds from the more obvious 
to the less obvious ; that is to say, ends and feel- 
ings are imitated sooner than their means and 
expressions.” 

Title-deeds and armorial bearings survive no- 
bility ; houses continued to be held as i)ei-sonal 
or moveable property long after the disappearance 
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of nomadic tribes, which, living as they did in 
tents, originated tlie conception.^ 

Among peoples where the sy.stem of inarriagc by 
groups has existed, family nomenclatures continued 
to persist long after the disappearance of the family 
sy.stem to which they owed their origin. “ The 
family,” says Morgan, “is an active element, never 
stationary ; it keeps pace with the development of 
society in the marcli of progress. On the other 
hand, the reckoning of kinship changes very 
slowly ; only after long lapses of time does it 
register the progress actually made by the family 
in the course of ages, and does not undergo any 
radical transformation until long after the family 
itself has been completely changed.” “ And,” adds 
Karl Marx, whose critical annotations on ^lorgan’s 
book were carefully preserved by Engels, “ this also 
applies to systems of politics, law, religion, or 
philosophy.” 

These systems, formed after the completion of 
the social oiganization which they express, survive 
after the organization itself has disappeared. Their 
elimination is not of such importance to society 
as is that of the economic or family institutions 
themselves, as these, when they become \iseless and 
disadvantageous, are a drag on future development. 

’ Viollet, Hisfoire dn droit civil fr., p. 617. 

“Although houses were for centuries treated as moveahlo pro- 
perty, they continued to bo legally treated ns such for a still 
longer period of time ; it is characteristic of judicial ideas that 
they lag far behind economic progres-s." 
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It caimot l»u ostablisliHil, liowever, as a jiGiicial 
j^rinciple, that tlie patliwny of ile^eueratioii as 
regaials societies or institutions, is invei'se to that 
pursued by their progressive evolution. In tlu* 
first place, the mere explanation of tliis stipposeil 
law shows that it is (juite untenable. 

reason is given for supposing the decline 
of memory or will pmver, tl»e degeneiation of writ- 
ing and speech, tlie decadence of societies and 
institutions, to be a retracing of the steps of 
progressive development ? Tlie reason given is 
that, other things being ecpial, the more fragile, 
unsteady and complicated structures are the first 
to fall. 

Now, although the most fragile structures are 
fretpienlly those most recently formed, and winch 
have not had time to settle down and firmly estab- 
lish themselves, it is also true that in many cases 
the more recent acquisitions and structures attain 
a more solid basis than those which have preceded 
them. 

There is nothing invariable about the pathway of 
degeneration. It can no more be said to retrace the 
pathway of progress in an inverse direction than it 
could be said that in a country abandoned by its 
inhabitants the more recently formed paths of com- 
munication would be the first to become effaced. Tt 
is quite true that the broader roads, which would 
naturally last longer, are frequently the oldest 
paths of communication ; whereas the footpaths, 
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wliicli are the first to disappear, are usually of 
more recent origin. Very frequently, however, 
the new roads follow a rather different direction, 
and, altliough more recently constructed, are not 
the first to disappear. 

It is the same with great commercial crises. It 
is quite inexact to say with Ribot, who is respon- 
sible for the analogy : “ Old houses offer the best 
resistance to the storm ; it is the new houses 
which, being less solid, crumble and fall.” ^ 

After the time of the cotton famine, during the 
American war of Independence, the greater part of 
the old firms of Gand became bankrupt, whereas 
most of the large, newly-establislied joint-stock 
companies survived the crisis. 

Moreover, in tliose cases where the most recently 
formed structures are the fii-st to decay, it cannot 
be deduced that evolution is reversed, and that 
the institution returns to its primitive condition, 
for there is no reappearance of the intermediate 
structures. 


Ribot » Lf3 dt la Memoirfy p. 99. 



PART II 

The irreversibility of deycncrativc evolution 

Most autlioritics on the subject are agreed that 
evolution is not reversible,^ and that institutions 
or organs which have disappeared or been reduced 
to rudiments do not reappear and develop afresh. 
It would be a useless extension of this volume 
to cite many facts in favour of a view which is 
almost without supporters, but it will be useful to 
examine the exceptions, real or apparent, and to 
discuss — 

1. If an institution or organ which has dis- 

appeared may reappear. 

2. If an institution or organ which has been 

reduced may resume its primitive function. 

3. If an institution or organ which has been 

reduced may redevelop and assume a func- 
tion other than its original function. 

» L. Dollo, L<4 loit d« Vtvolutioii (Soc. Oiol. Valimxt. 

Ilxjdr., t. viL, 1803, proc4<j.vcrbaux, jip. 164<16G. 


aai 
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CHAPTER I 

DO INSTITUTIONS OK ORGANS WHICH HAVE DIS- 
APPEARED REAPPEAR ? 

Section I 
Disappca red orga ns 

In biology we are almost unaware of indisputable 
examples of the normal reappearance of disappeared 
organs. 

1. Plants . — As the embryonic development of 
plants is usually direct, it is impossible to decide 
whether an organ which forms a component part 
of the embryologieal history represents an ancestral 
organ. However, in a few rare cases, artilicial 
selection causes an actual reversion of evolution. 

Typical geraniums possess two wliorls of five 
stamens, as, for instance, in Geranium. In Erodium 
there is only one cycle of live. In Pelargonium one 
cycle of live is complete ; the other is represented 
by two stamens and three filaments which have 
lost tlieir anthers. Rut in certain varieties with 
very large flowers the two complete cycles re- 
appear, five stamens having long, and live short, 
filaments. In this case there is no doubt as to 
the reappearance of the three stamens lost in 
typical Pelargoniums. 



1>0 INSTITL'TIUNS OK OKUANS llEAl’KEAK 



This reappearance is the result of artificial 
selection. The typical Pf/a/y/ouim/ts have a bi- 
lateral symmetry, hut horticulturists set a liigher 
value on tio\vei-s witli radial symmetry, and in 
consecpience have produced flowers with sucli a 
symmetry. As a matter of fact, they have paid 
attention only to tlie symmetry of tl>e petals, Init 
ill modifyiii}^ that, they liave also modified the 
symijiotry of the stamens.* 

Tlie Privets (Li^/ustrum), like most of tlie 01eace;e, 
possess only two stamens. Xeverlliele.ss, it is not 
uncommon to find among normal flowers of the 
common Print specimens witli three or four 
slamen.s. In this case, liowever, it is uncertain 
whether there is a real rcaj>pearance of lost organs, 
or if the loss has not actually become complete. 

Animals . — In the case of animals, teratology and 
embryology furnish a few e.xceptional cases of an 
apparent rever.sion of degeiiei'ative evolution. 

As an abnormality in the horse, the first, second, 
fourth, and fifth digits may reappear. 

Adult man has lost the complete covering of 
downy hair. According to Kcker, however, hvi»er- 
trichosis is un abnormality really due to the re- 
appearance of this ancestral condition, as may be 
seen from the mode of its distribution in whorls. 
Hypertrichosis is a trait frequently inherited, and 
in this connection the Alaucliamp variety of Merino 

* Tfjc tloweni u{>ou which t)ic»o obsorTuliuntt were tna<lti were 
kindly iirovided by H. Canucll of Swanley. 
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sheep are interesting.' This variety was obtained 
by breeding from a sport which appeared in a 
normal Hock, and wliich transmitted its peculiarity 
to its descendants. From time to time, in normal 
Hocks, variations occur which are similarly capable 
of giving rise to JIauchamp breeds. 

As recorded by Willett and Walsham. there 
have been found in human children cases of a 
bone stretching from the scapula to the sixth and 
seventh cervical vertebrae. According to these 
authors, the bone represents the suprascapula of 
the tailless amphibia, which the normal Iiomologue 
in man is the merest edge of the scapula ossified 
from a separate centre. 

Such cases, as well as cases of polydactylism and 
of supernuinerary mammie, are usually set down as 
atavistic. However, the attempt to explain by 
atavism .such pathological and teratological peculi- 
arities must be made with caution. Sucli inherited 
anomalies occur very frequently in degenerate 
families — the neuropathic families of Fere ^ — and 
are associated with other abnormalities equally 
heritable and certainly not due to atavism. Such 
are pigmented retinitis, congenital cataract, chro- 
matic asymmetry of the iris, asymmetry of the 
pupil, ichthyosis, pigmented erectile spots on the 
skin, and congenital disposition to bleeding. 

As in a degenerate line of heredity these 
abnormalities may replace one another indiffer- 

> La FumilU n^vropathiq^if, 1894. Paris, F. Alcan. 
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ently it is very doubtful if any of tliem ou^ht 
to be regarded as the inheritance of ancestral 
traits. Teratology contains no undoubtful case 
of the reversion of evolution. 

On the other hand, it seems certain that iu the 
individual development of sonic species there is a. 
real reappearance of lost organs. The lar\ al his- 
tory of certain Crustacea Malacostracii ' (cray-fish, 
shrimps, etc.), .seems to provide instjinces. 

In Stomatopoda, the youngest erychtlunis larva? 
(lig. 71, A) are formed of three parts: the head, 
five anterior thoracic segments, each bearing a paii 
of biramous Rwimining limbs (i.-v.), the three last 
decreasing in size from before backwards (these five 
pairs of appemlages represent the five pairs of buccal 
appendages of the adult); tlirec terminal posterior 
segments (vi.-viii.), and a caudal fin. all without 
appendages. In older larvie the first and secoinl 
pairs arc profoundly modified, losing a joint and 
awluiring gills (fig. 71, n, i.-ii.) ; the third, fourth, 
and fifth paii-s disappear coinidetely, or at most 
occur as minute saccules (iii., iv., v.). New thonicic 
segments are formed, and later on in the third 
larval stage the thoracic appemlages reappciir in 
their final form. 

Similar facts occur in the development of the 
Jlecapoda Macroura, such ns PaHnucrus ami 
Scyllarus, While within the egg the creature 
passes successively through nnuplius and phyllo- 

' I^ang. yfntUomle comj)ar£^, vol. i., p. -1^8. 

I’ 
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some stages, and possesses all its thoracic appen- 
dages (three pairs of jaws and five paii*s of 
ambulatory appendages). In this larval life the 
exopodites of the second and third pairs of jaws 



A B C 


Fio. larr<t of S(omat<tpoda^ 

A, Tho youngest known Erpehthettt lurra : buccal append ti^cs woH dcTelopctl.^ 

Young Erych(hfu$ larra : I and 1! modlflctl buccal appendages; III^V, degenerating 
buccal appendages; VI— Vlll, segments devoid of oppendagevV^C, Older Bfyehthtut 
iat^: modlfiod buccal appendages; 111~V« reappearing buccal appends gca : 

VI— VIIf» ambulatory appendages In course of formation. (After Claus, In Lang's 7^ff^ 
ifanaiomie compitrie^ voL I.) 

atrophy. Shortly before hatching, the first pair 
of jaws atrophies completely ; the two pairs of 
antennm and the two posterior pairs of ambula- 
tory legs become very degenerate. In the young 
phyllosome stage these organs are rudimentary, 
but in the older phyllosome larvje the first pair 
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of jaws and the two posterior pairs of ambulatory 
limbs are reformed; the posterior two pairs of jaws 
reacquire oxopodites, ami gills are formed on the 
ambulatory limbs. 

As a matter of fact, in most crustnc-ea, the 
ambulatory appendages appear wlieii tliey become 
necessary, that is to say at the end of larval life, but 
in the ^tomatopoda and in the Oecapotla iSfacroura, 
owing to inheritance, they ajjpear much sooner. 
But wljen these appemlages are useless during the 
larval life they disappear again to reaj)pear at the 
end of larval life as in most Crustacea. This 
adaptation of the larva to special conditions is of 
great importance, ius the larval life is most im- 
portant from the point of view of the species. 


Section II. 

Dis/ippt'n red hud it u( ions. 

The apparent revival of hytjonc institutions . — It 
seeinB,at first sight, as if there were many instances 
of the subsequent revival of bygone institutions. 

Those of ancient Rome and Greece, for instance, 
appear from time to time to have been recon- 
structed. In feudal Rome of the fourteenth century. 
Cola di Rienzi, by turns tribune and senator of the 
people, re-established the old republican constitu- 
tion. During the Itenaissance period the ancient 
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schools of science were resuscitateil, and during the 
French Revolution similar attempis at revival were 
made, especially in the department of politics. When 
Herault de S(5chclle, being ordered to draw up a 
scheme of legislation, revived the laws of Minos, 
in the constitution of the year VIII., the Tribunal, 
Senate and Consuls reappeared. During the First 
Empire, Napoleon, in imitation of Augustus, atlected 
a respect for republican institutions, and had the 
coinage stampetl with his own elligy and that of 
the Republic. In Germany, the Holy Empire 
which nominally ceased to exist in 180G, reap- 
peared in 1871. In Greece, the Olympic games, 
suppressed in 1525, were re-established in 189G. 

It is hardly necessary to insist upon the essen- 
tially superficial nature of these revivals. It is 
always possible to bestow upon new social systems 
the ceremonial code of an institution long since 
abandoned, but it is quite impossible that the 
institution itself should be resuscitated in the 
midst of surroundings which have been completely 
transformed. The consuls of the year VIII. and 
the emperors of modern times do not resemble the 
consuls and imjtcratorcs of ancient Rome more than 
the Christian societies of the present day resemble 
those of the middle ages. With regard to outer 
form in the drawing up of statutes, in all which 
constitutes, so to speak, the decorative side of the 
institution, the organizers imitated minutely the 
heurcs of the old amhachten ; beneath this appar- 
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ent siinilitiule, liowever, were structures of an 
essentially diU'erent nature. Just as the new rail- 
way sUition at Bruges, in spite of its towers ami its 
pointed arches, is far more like any other railway 
station than a Gothic cathedral, so tlie Christian 
societies of to-day, in spite of the archaic caprices 
of their founders, resemble more clostdy modern 
associations lljan ancient associations. We see then 
that it ciinnot be .said in any of these cases that 
the actual revival of a decayed institution took 
place. I’ljc emjit.y form reappeared, but the founda- 
tions and the essential parts had become completely 
transformed. 

2. 77o-’ upparcnf (t isappttuutiu'i' of inMitutions . — 
There are other instances, however, showing the 
opposite of this phenomenon. Tlie essential parts 
remain unchanged, but the form itself is modified ; 
the institution persists, but its existence is dis- 
sembled. Sometimes even when the tlissolution 
of an institution has been enforced, there Inis been 
a reconstruction on the first opportunity. 

An iinstance of this is the re4ipj>earance of poly- 
gamy among the Mormons, the last traces of 
polygamy having disappeared during the middle 
ages from the people of the West.* 

' III Higorro tliorc was maintained up to the firtcciith century, 
a kind of syHtcin of concubinage callcil muAsiput, which, thougli 
not actually |>ulygarny, woa tho contraction of an inferior union in 
conjunction with real marriage. 

lu ilarscillcs, too, polygamy scorns to have roapjicared in tho 
middle ages, owing to tho frequent intercommunication liotwccu 
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In ceasing to be legal, however, polygamy has 
by no means ceased to exist, even in the present 
day, and the ]\Iormons in instituting polygamy 
have only given official recognition to what had 
never really disappeared. 

In the process of social tmiisformation, periods of 
transition arc frecpicntly characterized by reactions 
in favour of bygone institutions, which reappear 
althougli apparently permanently abolished. This 
has been the case with certain corporations, and 
with numerous other institutions of the old regime 
which reappeared after the revolutionary crisis. 
Some years ago a large landed proprietor in the 
domain of PeterhofT, in Russia, attempted, in the 
interests of liis serfs, to introduce the rural system 
of European countries. He divided up the land 
into independent allotments, and built at his own 
expense a separate house for each family ; but no 
sooner was the abolition of serfdom declared than 
the peasants proceeded to re-establish the primitive 
community, and to rebuild their houses on the old 
sites in spite of the considerable labour which this 
entailed.^ 

3. Instances of convergence . — It sometimes happens 

that town and tho East. It was never, however, established there 
officially os was tho massipia in Bigorre. Tho municipality 
promptly suppressed it by issuing tho following mandate : “Quod 
(vir) non haboat duas uxorcs, vol mulier duos viros,” (Viollot, 
Histoire du droit civil, fr. p. 388.) 

* De Laveloye, De la ProprUU el scs Formes primilives. Paris, 
F. Alcan, 1882, p. 23. 
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that after the lapse of several centuries, an institu- 
tion seems to reiX]>pear. 

An exact analogy to the primitive confiihrminm 
(the community of the cabin) is exhibited in modern 
slavery. Only a few years ago, in the Spanish 
Antilles, marriage between slaves was recognized by 
neither church nor state. Wlien a negro wished to 
become united to a particular iiegress he asked per- 
mission of his owner to share his cabin with lier, 
and these unions could only be dissolved with the 
consent of the nuister. It is hanlly likely that 
these slave marriages of the Spani.sh Antilles are 
survivals or nither resuscitations of the Roman 
c<mtubcrnium. They r.ather represent a case of 
convergence: ideiitity in circumstance has been 
productive of identity in institution. In this case, 
as in all others of the same kind, it cannot be said 
that a bygone institution has reappeared, for the 
new institution has quite a diRerent origin. Further, 
in the other instances which have been mentioned, 
ail in.stitution which has reappeared has never really 
ceased to exist ; a real dissolution has never been 
followed by a resuscitation. For this to happen, the 
whole social surroundings would have to be trans- 
formed into their former condition, which is obviously 
impossible. 
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CHArXER II 

CAN UUUIMENTAUV INSTITUTIONS OR ORGANS RESUME 

THEIR PRIMITIVE FUNCTIONS? 

There is no break of continuity between a rudi- 
mentary organ and the complete ancestral organ ; 
the rudimentary organ is the ancestral organ trans- 
mitted by inheritance. It is the same organ not 
only because it lias the same form, but because it is 
actually a part of it. For the reduced organ to 
return to its ancestral condition and resume its 
ancestral function, it must retrace the series of 
steps in degeneration along which it has passed. 

So also in sociology there are many instances of 
institutions which are rudimentary, but which retain 
their original form because of uninterrupted imitative 
ti'ansmission. In their case also resumption of the 
primitive functional activity would imply a retracing 
of the degenerate steps. 

This necessity of retracing shows at once that 
after a certain amount of degeneration resumption 
becomes impossible. We shall find in the few cases 
we are able to adduce, that wlien organs retrace 
their steps and resume their ancestral' functions, 
degeneration had not gone very far in them. 

Section I. 

Rudimc7itary organs. 

I. Among animals it is vei'y unusual 

for a rudimentary organ to become active again. 
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'riie only cases show that in them no great amount 
of degeneration had taken place. 

1. Muncies of (he car in 7naH . — It is known that 
llie Imman c<ir possesses a number of intrinsic and 
e.xtrinsic muscles reduced to delicate fibres, ami 
incapable of producing movement of the whole ear 
or of one part of the ear on another part. In some 
abnormal persons, however, certain of these muscles 
may be well developeil, making movements of the 
ear possible. 

2. The alxlomcn and nppnulaycs in drejy-sea 
hcrmit-crahs . — The hcnnit-crjibs of tlie deep sea are 
another instance of reversion to an ancestral form. 
Littoral hermit-crabs inhabit tlie spinil shells of 
Gastropods, and to suit this mode of life the body is 
unsyminetrical, the appendages of one side being 
rmlimentary. In the depths of the oce^in such 
Bpinil shells are rare, and the crabs cither abandon 
this mode of life or live in .straighter shells. In 
consequence the limbs and the abdomen become 
nearly Hymmctrical again. It is plain, however, that 
in the littoral crabs these structures are not truly 
rudimentary. 

II. Plants . — In plants it is very dillicult to 
distinguish between the reappearance of lost organs 
and the formation of new organs. 

1. Hermaphrodite flowers in Melaiidi'pnm . — The 
Hermaphrodite flowers of mclandryum (fig. 59) may 
be flowers which after being unisexual have again 
become hermaphrodite, or they may have retained 
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the primitive type. We cannot decide between the 
alternatives. 

2. Branches of Collctia cruciata, Crataegus, Vicia 
Fohi, etc. — Some cases, however, point clearly to 
a renewed development of rudimentary organs. 
Here are some examples. (Sec also, furtlier on, 
page 244 on hybrid individuals of Pentstenion.) 

CoUeiia cruciata (fig. 72) in the normal adult 
condition bears large flattened branches, which 
serve for assimilation and possess only very rudi- 
mentary leaves. Sometimes, however, the plant may 
give rise to more slender branches with normal 
assimilating leaves. These branches and leaves are 
probably the reappearance of tire ancestral condition. 

Wild pear and apple trees produce small lateral 
branches which are tmnsformed into spines. These 
thorns have evidently arisen from normal lateral 
branches which originally bore leaves. In the 
cultivated varieties these lateral branches have 
resumed Die leaf-bearing habit. 

In the hawthorn (Crataegus) the lateral brandies 
are similarly modified into spines. None the less, 
while these spines arc still young they may be 
artificially stimulated to produce leaves by cutting 
the principal stem. 

The branches of Vicia faha bear low down a set 
of rudimentary leaves. If the main stem be lopped 
while still quite young, the usually rudimentary 
leaves grow to the normal size.^ 

* Goebel, BeitrUgeznr Morphologic und Physiologic dcs BlalUs. 
Bot. Zeit., 1880. 
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Many plants such <as Scmpcrvivam^ (fig. 73) 
normally possess a very much shortened stem. 
However, if the plant be grown in a saturated 
atmosphere the internodes of the stem lengthen out. 



FiQ. 7Z.^Semp(rrirum (ectorum, 

A (left Dgiirc), normal branch; B (right figure), branch grevrn for scvcml nioniha In a 

saturated atmosphero. 


Certain Veronicas (fig. 74) bear only small scaly 
leaves. Cultivation of these plants in an atmosphere 
saturated with water, results in the appearance of 
normal leaves. 

Lastly, we may quote again the instances given 
by Goebel of the production by Eqnisctnm a^'X'cnse 
of normal leaves under special conditions.* 

* Tlio branch figured here waa groum by G. Clautriau, in the 
Brussels Botanical Institute. 

^ Goebel, Ueber die PrucJitfipnme dcr Equiseten. {Ber, d. d. Bot, 
Gen.), vol. iv. p. 184, 1886. 
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Section II. 


R xul i rn cn tary insiitut ions. 

It seems, at first sight, as if some societies of 
tlie present Oay furnished instances of a return to 
primitive conditions. 

Modern developments in finance seemed to tend 
towards a return to the excliange system. Politi- 
cal institutions, 
after a period of 
absol utism , point 
anew towards de- 
mocratic equality. 

Corporations re- 
appear in the form 
of syndicates or 
religious societies. 

I.Anded property, 
formerly collective 



KiG. cupr/ssoitits (afU*r 

i*/{anttnbioioQi9<K€ Sefkil<S€run^<n^ Tvl. I. p. 10). 

Entl of u brmiich ^'n>wn under a bcU-jar In n 
•aturateO atinospUero. In tbo oMi r oorU (U)« 
tUc Ivftvcfl arc afnall and appUed to tiiu alccn; 
In tbc younger parla (A), the Icares arc lari;cr 
and protiudc from the aicm. 


again 


tending 


and now individual, seems to be 
towards collectivism. 

The same phenomenon occurs in the evolution 
of matters relating to maritime rights. Tlie sea, 
according to lioinan law, was ecpially open to all 
maritime nations. Later on it has been from time 
to time practically in the hands of a few nations, 
and we have now returned to a coiulition in which 
it is equally open to all.* 

•Tonic, Tram/</rmaliun tin ilrtsit, j)j». lGl-102. Paris, P. Alcan, 
1800. 
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These, however, are not cases of true revival. 
The resemblance goes little farther than the name. 

A comparison of modern institutions with such 
survivals of primitive institutions as continue to 
exist will demonstrate this point. The difference 
between them is so wide that it would be hardly 
possible to utilize the old as a basis upon which to 
form the new.^ 


• Cf, Durcklieim, Lea Itigles th la m^UuMle socioJotjiquf. Paris, 
F. Alcan, 189.'*. 

Ill sociology, dealing as it does with things familiar to us all, 
such as tlic family, property, crime, etc., it is useless to attempt 
to adhere to exact detinitions. The c.xact meaning of some words 
ill common use in conversation cannot ho detined with any prc> 
cision : the common acceptation of thc.sc words cannot be avoided. 
Now this common acceptation is frequently very ambiguous, so 
that two totally ditrerent things are often referred to under the 
same name, causing hopeless confusion. 

There are, for instance, two dilVerent kinds of monogamous 
unions — those so only in point of fact, and those which aro 
legally so. In the first cose, a man has only one wife, tliough 
legally entitled to several ; in the second he is only legally 
entitled to one. The.se two kinds of conjugal conditions aro 
quite different, and yet the same woixl serves to express both ; 
it is commonly said of some animals that they are monogamous, 
although there con bo nothing approaching to a legal contract 
between them. Spencer, when dealing with the subject of 
marriage, makes use of the term monogamy without defining 
it in its common and equivocal sense. The result of this is 
that the evolution of marriage seems to him to reiircsent an 
incomprohcusiblo anomaly. It seems, accoi'ding to him, that 
the superior or monogamous form of union was prevalent during 
the primitive phases of historic development ; that it then dia- 
appearetl during an intermediate {icriod, to subsequently i'eap{>oar. 
From this ho concludes that there is no regular connection between 
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It may be definitely asserted then that a re- 
duced, but still persistent, institution never again 
becomes actively functional. The following are a 
few examples which will serve to illustrate this 
point : — 

1. Tlie truck systevi and rlcarinydionsc . — Some 
forms of the primitive system of exchange sur- 
vive, not only in countries where money is 
unknown, but in certain industries where the 
workers continue to be paid in kind (the truck 
system). 

On the other hand, there seems to be a modern 
tendency towards tlie elimination of moiu*}’ ns an 
instrument of exchange. The elenring-honse system 
is singularly analogous to the old exchange system. 
“The truck system,” says SUinlcy Jevons, “represents 
the first and the last stage ; but it appears for the 
second time in a very different form. Gold and 
silver money continue theoretically to be the 
instrument for buying and selling, but practically 
metal no longer constitutes the real medium of 
exchange, and has ceased to pass from the hands 
of the purchaser into those of the vendor.” 

In this transformation there is obviously no 
return to primitive systems, the last vestiges of 
which, far from being revived, are rapidly dis- 
appearing. 

socUl (lovelopnioDt in general and a iirogrcft.sivo oilvance towards 
au improved system of family life« A more exact <lefinitioii would 
have prevented ibis erroneous conclusioo. 
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The suppression of the truck system coincides 
witli the development of the clearing-house system. 

2. Co}'poratioiis and syndicates . — The radical 
difTerences existing between the corporations of 
former days and the greater part of modern pro- 
fessional associations has already been pointed out. 
The ecclesiastical associations, however, of the 
present day are modelled as closely as possible 
upon mediseval institutions. It does not follow 
that tlie last remaining vestiges of tlie latter have 
been revived. There seems to be evidence that 
quite the contrary has taken place. 

At Bruges no attempt was made by the founders 
of the guild of aynhachten to resuscitate such 
mediceval corporations as continue to exist in a 
state of decline. 

At Iseghem, a small town in the west of 
Flanders, we have already seen that the corpora- 
tion of shoemakers was divided up into six or 
seven guilds at the time of the Revolution, An 
attempt was made a few years ago to reconstruct 
and modernize these guilds, but the scheme fell 
through. A new corporation — wholly disconnected 
with the guilds of Saint Crispin, and with no 
structural resemblance to them — was established 
instead.' 

3. Archaic collectimsm and modem collectivism . — 
Societies of the present day exhibit numerous 

* Emilo Vanderveldo, EnqiilU «t4r les Associativna yro/essionelUa 
iVmtvriers ct d'artisans en BcUjique, i., p. 17, BnixeUes, 1891, 
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vestiges of archaic collectivism. The question 
arises .as to whether tlierc is a tendency in tlie 
modern school of collectivism to resuscitate such 
vestiges as remain of the old archaic form of col- 
lectivism. Far from this being the case, collective 
property, as conceived by the modern socialist, 
implies the suppression of the few existing remnants 
of archaic collectivism. 

Inheritance, ah inUsiat, for instance, is a survival 
from tlie days of the family community, which 
itself arose, as we h.ave alrwidy seen, from the 
primitive community. If the modern collectivist 
school had any desire for a return to the old 
primitive community, it woultl make for the re- 
construction of the family community by re-estab- 
lishing the haw of collateral succession. Now it 
is jvist the opposite with the collectivists. In 
order to establish n universal system of collective 
property they demand among other things, the 
suppression of inherited succession, ah inlcstal, at 
least as regards tlie collateral line of descent. 

4. Tltr. survival of elective sorcrcujnty in Kny- 
lajul . — The above examples apply to institutions 
which have degenerated without having coiiij)letely 
ceased to bo functional. 

It very rarely happens, however, that having 
arrived at that condition, they rqnew their vitality 
and all their former functions, and this still more 
rarely occurs in cases of genuine survival. 

In the English coronation ceremony vestiges 

Q 
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remain of the old democratic system in which the 
king was elected by the people.' 

The English sovereignty of the present day is 
merely a decorative institution, the real head of the 
Government being the Prime Minister, who is 
nominated in fact if not in theory by the public. 
This system may almost be regarded as a return 
fo bygone democracy. Nobody would wish, how- 
ever, to revive the old system of elective sovereignty, 
and to retrace in an inverse direction the various 
stages of its degeneration. 


CHAPTER III 

CAN RUDIMENTARY ORGANS OR INSTITUTIONS RE- 
DEVELOP AND ASSUME NEW FUNCTIONS ? 

The few facts which we are able to cite on this 
subject must be received with considerable caution, 

* Tlio formality of an election disappeared during the Tudor 
period. Tlio coronation of Henry VIII. was the last occasion on 
which the formula was read wlach sot forth the national agree- 
ment with and recognition of, the succession. The king was, in 
fact, declared chosen and elected. This fomnila of election, which 
disapiKjarcd after the coronation of Henry VIII., is recalled to mind 
by the conclusion of the coronation ceremony of the present day. 
The archbishop, walking in succession to all four corners of the 
platform upon which the throne is placed, addresses the people in 
the follmving terms: “Gentlemen, I herewith present to you the 
undisputed sovereign qf the realm. Come all who are present and 
offer liomago to him. Are you prepared to offer it I" and the 
people signifying their assent by acclamation, cry, “God save the 
Queen •’ or “God save the King.” (De Franqueville, Lc gouveme- 
tnenl ct lc parlcmcnt BriUmniques, i., p. 291.) 
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Section I. 

li ml imcnln ry oryn ns. 

1. Animals . — In Biryus latro (a laiul-crab of the 
Philippines), the gills arc atrophied and the hroiichial 
chamber is very richly supplied with blood vessels, 
while a kind of incipient lung is formed from the 
lining incinbrane of the reduced bronchial chamV>er.' 

However, it is by no mcjins certain that the 
atrophy of the bronchial apparatus has preceded 
this development of a pulmonary apparatus. In 
the following case it rather seems to be one in 
which a rudimentary structure has redeveb)ped in 
order to assume a new function. In the develop- 
ment of the urinary organs, it appt«ii-s that the 
ducts of the mesonephros are quite independent of 
those of the pronephros, although these mesonephric 
ducts become functional later in the embryonic life 
than the pronephric ducts. They are, neverthe- 
less, formed at an earlier st4ige, and their rudiinents 
have appeared before there is any trace of the others. 
From this fact it would appear that in some 
ancesbjrs of existing vertebrates there existed simul- 
taneously mesonephric canaliculi and canals homo- 
logous with them, but exercising a diflcrcnt function. 
Such a condition actually exists in Amphioxvs: in 
the branchial region of that animal there arc pro- 
iiephric urinary canals and genital chambers which 

* ScnijK?r, Natural Conditions of Existence as tlicy alTect 

Animal Life/' (International Scicutitic Series*) 
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are homologous with mesonephric spaces ; but these 
latter do not exist as genital chambers in higher 
vertebrates.^ 

It must be noted that the homology between 
mesonephric spaces and the genital spaces of 
Amp?iioj.'us, as made by these writers, is not uni- 
versally accepted. 

2. Plants. — The Scophulariacea*, which have 
usually four stamens, are derived from ancestors 
which possessed five. Usually the fifth stamen is 
only represented by a tiny process which mpidly 
atrophies. However, in Pentstemon the fifth or 
posterior stamen is developed, not as a functional 
stamen, but as a staininode,the function of which is 
to stretch open the flower to make it accessible to 
hymenopterous insects with short probosces. 

Can it be said that in such cases a rudimentary 
organ has really become redeveloped to assume a 
new function ? To establish this it would be 
necessary to show in the case we have just 
mentioned, that the stamen did not become trans- 
formed directly into a staminode, but that it first 
became rudimentary and then developed afresh into 
a staminode. 

An interesting fact is, that in some hybiid 
varieties of Pentstemon the staminode becomes fertile 

* Bovori, Die Nicrciicanalchen der Amjyhioxus. {Zool. Jahrhtich. 
Abih. AiuU. und Ontotjenie der IVuVre, vol. v., 1892.) 

Wiedersheira, Grundzilge der Verghkhenden Analomie der Wiv' 
helthicre. Jena, 1893. 
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again. In some llowci-s sent to us by Mr Cannell 
of Swanley, the number of petals was increased to 
six, seven, eight, or nine. In some of these the 
posterior stamen w.ns sterile and like a staminode ; 
in others there were five fertile stamens. It is 
obvious that in this case the staminode had resumeil 
its original function after having lost it. 

Section II. 

Itmlimeniary institutions. 

The Levirat . — In his work entitled Tableau des 
origincs et de Vivolution dc la famillc ct de la 
projrrUld, Kovulewsky mentions an in.stance of a 
reduced institution which, without having first 
ceased to be functional, became iransfonned into 
another institution. 

The custom mentioned in the llible of alloting 
a woman to the brother of her deceased husband, is 
explained by the primitive condition of things with 
regard to the relations between the sexes; all the 
women were the common property of the men 
belonging to one group of relation.s. Under the 
name of leviral, this custom survived for several 
centuries, owing to the idea which arose later on 
that a wife was property. Consequently, on the 
death of the husband, the widow, along with his 
other belongings, was treated as the inheritance of 
the person whom the death promoted to the rank 
of chief or head of the family community.” 
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Tlie hvirat, a family institution, tluis derived 
from the old system of marriage by groups, was 
transformed by degrees into an economic institution. 
It is important to notice, however, that this trans- 
formation was effected without the institution having 
even been reduced to the condition of a mere 
survival. 



PART III 


SUMMAUY AND CONCLUSIONS 

I'uoM all tlie facts that wc have brought togetlicr, 
tlie gencml conclusion becomes plain that retrogres- 
sion, notwithstanding the etymology of tlie word, 
does not imply a return to ll»e ancestral comlition. 

IvudimeiiUiry organs ami inslitiitions resemble the 
primitive states of these, in so far as they no longer 
possess certain parts wliich tlie primitive stages did 
not yet possess. None the less, profonml ditlercnces 
exist between the primitive and the reduced forms. 
In tlie primitive condition the institution or organ 
is caj)able of varying in the direction of new uses ; 
in tlie reduced form, after a certain degree of 
atrophy, there is no longer the possibility of 
redevelopment to resume old or to acquire new 
functions. These ob.servntions ajiply equally to 
biology and to sociology. 

Mngnan and Legniin, in their work on de- 
generate persons, came to similar conclusions. 
They came ' to regard degenerate persons ns 
abnoriim), chiclly because they were devoid of 
tlie power to reacquire the normal condition and 
quite unlike their primitive ancestors, who, although 

>47 
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possibly brutal and unintelligent, were normal 
beings with the activity and stamina necessary 
for future progress. 

The following two diagrams, borrowed from these 
authors, represent clearly the difleiences between the 
initial and reduced condition of an organ or institu- 
tion : — 

0 


7 . A 

In the diagrams the ascending lines represent 
the progressive evolution of an organ or institu- 
tion ; the descending lines represent the degenera- 
tive evolution. From the point a, representing 
the primitive condition progressive evolution passes 
towards o, an imaginary perfect condition of the 
organ. Along the upward line, however, the points 
a, c, d, etc., represent obstacles to further pro- 
gress — that is to say, factors tending towards 
degeneration. From these points lines of de- 
generation pass towards z, and the condition at 
z, although representing that at a, is not identical 





SUMMAKY AND CONCLUSIONS 


249 


with a, and is not readied by a sliding backwards 
down the line o, «. 

Tlius, although the most recently acquired 
features may disappear firet, degeneration is not 
an actual retracing of steps until the point of 
departure is reached. The degenerate condition 
is a new point, and really the term retrogressive 
evolution is misleading. 




BOOK III 


CAUSES OK DEGENERATIVE 

EVOLUTION 

PART I 

ATltOPIIY OF ORGANS AND INSTITUTIONS 
The /(tctors of atrophy 

The causes which arc active in producing degenera- 
tion are various, but they may all be referred to the 
limited nature of the means of subsistence, that is 
to say, of nourishment in the case of organisms, 
and of capital and labour in the case of institu- 
tions. This limitation produces a struggle between 
the individuals (societies or organisms) and between 
their component parts. 

In the course of the perpetual struggle for 
existence among tlie din'erent parts of an indivi- 
dual, the institutions or organs which have ceased 
to be functional tend to disappear, their nourish- 
ment being absorbed by the active parts. 

1. Biolofjy . — In biology the struggle for existence 
among component parts appears clearly as a factor 
of degeneration in the case of accidental atrophy. 
This is to be seen, for instance, in the atrophy of 
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the leaves of an etiolated plant ^ or of the muscles 
of a limb which has been immobile for long, or in 
the case of muscles which have become inactive 
from disease of the central nervous system. The 
results are similar in cases of normal atrophy. 
In frogs, toads, and other Batrachia Anura,^ the 
disappearance of the tail before the adult state is 
reaclicd is the result of a struggle amongst the 
cells. The active protoplasm of the muscular 
fibres develops specially, and gives rise to many 
cells, which enter the contractile material and 
separate its elements. Gradually all the contrac- 
tile material is absorbed by these isolated cells. 

Many plants, especially Scmpervivxiin. (see fig. 
73, A, p. 236) possess a reduced stem with the 
leaves closely massed upon it. This reduction 
of the stem, which is nearly constant in the 

> When a cutting from a potato or a seed (fig. 75) is allowed to 
sprout in tho dark, the young stems assume characters different 
from those of plants grown in light. The absence of chlorophyll 
pro<luccs important modifications of growth. In light tho stem 
is short, and tho leaves aro large and expanded ; ia darkness the 
stem is very long, and tho leaves are much reduced. This atrophy 
of tho loaves is tho resvilt of tho struggle for oxistonce amongst tho 
organs of tho plant. Light increases tho rate of transpiration, 
which is chiefly duo to tho pi*osonco of chlorophyll. As chloro- 
phyll is most abundant in tho loaves, the trauspiratory ouiront 
sots strongly towaixls thorn, carrying in it tho nutritive materials 
for tho formation of now colls. On the other hand, in etiolated 
plants, transpiration is slower, and the nutritive materials delayed 
in the stem give that tho o])portunity for specially active growth, 
which takes place at tho expense of tho loaves. 

^ MetchnikofT, Annales Inst. Pasteur^ January 1892. 
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species, is the result of a struggle amongst the 
organs produced by a scanty water supply. The 
leaves attract to themselves the greater part of 
the water absorbed by the roots, 
and thus retard the growtli of 
the stem. But if the plant be 
cultivated in an atmosphere satur- 
ated with water, the struggle be- 
tween the leaves and stem is 
stopped, and the stem grows to 
a much greater extent (fig. 73, 
n, p. 236). 

Vicui Fftha, like most vetches, 
produces at germination rudi- 
mentary leaves, and similar leaves 
are borne at the base of each 
branch. (.Toebel has shown that 
these rudimentary leaves may be 
made to grow by cutting away 
the terminal buds at a young 
stage. In this way the struggle 
between the first formed and later 
leaves is suppressed. 

In the case of the individual, a\ 

atrophy resulU from the struggle 
for existence amongst the organs. 

In atrophy throughout a species it is the struggle 
for existence amongst individuals that plays the 
chief part. Clearly in this struggle, useless organs 
become impediments and burdens. If any organs 





Fto. 7>V — Two ftee4llD(cs 
of Ci<€r ari^iinum. 
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are useless they are harmful as tliey use nutrition 
without conferring any advantage upon the whole 
organism. Darwin pointed out that when through 
changed environment a structure became useless, 
its degeneration became certain, as it was a dis- 
advantage to the individual to squander nourish- 
ment upon a useless part. Weismann has shown 
that such a reduction or disappearance of a useless 
organ is the result of variation and natural selec- 
tion.' 

Variation results in the appearance of individuals 
with the useless organ in various stages of imperfect 
development ; natural selection perpetuates these 
advantageous stages by giving advantage to indi- 
viduals which tend to produce the organ in the 
most degenerate condition.^ 

* See, however, Herbert Spencer’s Social and Moral Problans, aa 
ho differs from Weismann on this point. 

^The following arc good examples of the o|>oration of variation 
and selection in producing atrophy in a species : — 

(1) Loss of constant colour anurng domesticated animals. — Wild 
animals, e.s|>ecially birds and mammals, have a colour which is 
constant for a wholo sjiccics. Frequently the colour is protective 
in rendering the animal little distinguishable from the environ- 
ment in which it lives. As soon as such a species has been 
domesticated man becomes its protector, and protective colouration 
is no longer necessary, and soon disappears. In the wild stato, 
the colour is quite as variable os in tho domesticated state, but 
the abnormal individuals become tho prey of enemies and are 
removed from tho species. This applies not only to animals 
which are preyed on by others, but to predatory animals them- 
selves. Tho wild-cat, for instance, will have less difficulty in 
stalking its prey if its colour makes concealmont easy. In the 
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2. Sociology . — With societies this elimination of 
useless structures is cflccted much more easily than 
with organisms for several reasons : — 

In biology a special factor, heredity, gives to 
specific characters a force which does not exist in 
the same degree with social institutions. Now 
functional organs common to a whole line of 
descent are not easily effected by the influence 
of indiviilual surroundings. Further, the trans- 

JoniesticAted coDcUtion mau provider fooil and tlio colour being 
unimportant all variations may survive* 

(2) Loss of spines in plants on oceanic islands . — It is well known 
tliat the presence of spines prot4X;Ls plants fron) the ravages of 
hcrl>ivorouj atiiiiials, particularly inanimats* Hut in oceanic islands 
bats arc generally the only maminalian inhabitants»and so, accord* 
ing to 'Wallace {Varwinie^n)^ there arc no spiny plants in the 
indigenous flora of St Helena* The much richer flora of tho 
Hawaian islands iticludes only a very few ]>rickly plants* All 
tlic cndomic genera arc unarmcfl, as also arc most of the ondeniic 
sjiccics of other genera; even genera like XanOiojti/lum^ Acacia, 
Xylcsoma, Lycium, and tiolanxim, which are so frequently armed 
in other coun(ricSf are there ropresentoti by unarmed species* 
The two sj>ccies of Itubns bear prickles reduced to tho nieiest 
|>oints and the two palms arc devoid of spines* How is tho 
absence of spines to be cxploinc^l in these plants? The plants 
have l>een fieri vex) from the mainland » the seeds being brought by 
tho wiod^ by currents^ or by birds» and having found soil liavo 
germinated. In their new country they are not attacked by 
herbivorous animals, and it is immaterial to them whether or no 
they bear spines. Tho individuals badly armed are at no dis* 
o/lvantage com{iared with those ]K>sscssing the normal annaturo ; 
ou tho other hand, they have tho advantage of being without 
uaeleaa organs to supi>ort. Spines, in consequence, gradually 
diBap{>ear* 

This struggle for existence may cause tho disappearance of some 
organisms themselves, and not only tho atrophy of parts of them* 
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mission of acquired characters is, to say the least, 
doubtful. There is no proof of individual atrophy 
being hereditary, while with societies modification 
may be transmitted by imitation. Institutions 
which liave fallen into disuse rarely recur in 
freshly-formed societies. Natural selection plays 
an all-important part in biology, but it is artificial 
selection which almost exclusively governs the social 
domain. 

Many vegetables, as for instance the carrot (OaMctw Carota) are 
nativc.s of France. The sce<ls of the cultivated carrot must fre- 
quently bo carried to waste lands or uncultivated soil. TIio 
<lomesticAted variety, however, is never found wild although the 
wild variety is abunilnnt. This vegetable has lost the power of 
struggling against weeds ; it nourishes only when it is protected 
by man and when by repeated wctnlings its wild competitors are 
removed. When it is returned to its original wild haunts tho 
plant dies out at once. 

Most cereals, olthough we may not know their wild ancestors, 
arc in a similar condition. For instance, if man wove to cease 
cultivating Wheat (Triiicum sntirum), or Rye {Secah ccreale), 
there is no doubt but that these would completely disappear. 
Their fate would bo shared in Belgium at least by many species 
which arc reaped with them at harvest, such as Cenianrea cyanus 
the Com-tlowcr, AyroftUmvui Githago tho Roso-Campion, Specii- 
(iJaria and others. If a corn-Acld were loft to tho free 

operation of nature, weeds would soon intrude and cau.so tho dis- 
appoarattco of tho plants usually {>rosont in it. What would 
happen in Belgium would happen with other plants in other 
countries. Thus, near Bergen in Norway, some plants, such as 
Melfindriptm album, SUene inflata, Vicia cracca, etc., occur only 
in cultivated fields. In Java, many aepatic plants such as Limno- 
cJiaris riumxeri, LuduAgia perennis, Jussitua suffruticosa, etc., 
live only in tho ricc-Aolds which are artihcially watered and 
manured. The cessation of tillage would cause tho disappearance 
of all these plants from those localities. 
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Au institution wliich has becoTue useless and 
burdeiisoiiie is generallj' suppressed before its 
complete degenerative evolution is acoomplislied. 
This supj)ression may be eitiier voluntary — as in 
tlie licpiidation of a commercial cumpaii}’, for 
instance — or it may be enforced. By the terms 
of Article 73 of the Belgian (’ompany’s Act, 
the <lissolutioii must be declared upon the 
demand of all those interested at Llie termina- 
tion of six months from the time when the 
number of shareholdei’s has been reduced to less 
than seven.” 


TJic downfall is generally eflected 


in this sudden 


way, either voluntarily by tlie intcreste«l parties, or 
by the intervention of legislative means. * 


Sometimes, however, artificial selection does occur. 


‘ Tlio occurroucf of autotomy or Hclf-iimtiliition in animals, as 
in craba, has analo}^n<;.s with what we liavc been (liscnn»in«. 
Kiniilai'ly aoinc plants brought into a new locality su'lileiily 
8hc<l their leaves. Ilanunculus (i^utUilLn, cultivated in water, 
pro<luccA long divided leaves witliont .Htoniata and with chloro- 
phyll in the epidermic cells. If, from some chance, the water 
fallfj below the level of the plants, the udnlt leaves become <lry 
and {»erish. The very young leaves growing nnsubmergoi are 
still divider], but to a IcKiior extent ; they have stomata, and the 
opidcmiiH ia devoid of chlorophyll. If the plants bo again sub- 
merged, this form of leaf dies, and there ia a new development 
from the youngest leaves of the normal a4|uatic type. 

Other plants show siinilur occurrences. Thus, when a Fiufisut 
that lius been cuUivate<l in a conservatory is expo.sed to the air, 
all its leaves are shed an<l are replaced by now leaves. These new 
leaves again fall at once if the plant bo brought back into the 
conservatory. This is a real case of autotomy in plants. 

K 
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and tlien tlie degenerative evolution of useless insti- 
tutions is brought about in a similar way as that 
of non-functional organs. Atrophy of this kind may 
l>e, as in })iology, either accidental or normal.' 

lu a besieged town cut off from all outside com- 
munication, all train service is necessarily stopped 
and the railway staff rendered useless. On the 
otlier hand, the defence of the city requires both 
men and money. Under these circumstances the 
resources of the railway naturally come to be 
absorbed in the service of the defence. 

As a good example of normal atrophy may be 
mentioned the disappearance, at a certain point 

^ Seo Durckheim on tho difference between normal and acci- 
dental sociological phouoniena in Lcs Htgle4 de la mdthode 
sociologique, 

“All sociologicol phenomena, like biological phenomena, are 
liable, while veraaiiiing tho same individuals, to revert to 
different forms. Now, of these forms, there are two kinds of 
reversion : — 

“Tho one is common to the whole spccie.s, and is to bo found, 
if not in each individual, at least in the greater part of them. 
The cases are not always identical, varying slightly with tho 
individual, but individual variation is restricted to very narrow 
limits. 

"Tho other kind of reversion is exceptional, being of a nature 
rarely met with, and, when occun'ing, is seldom permanent 
throughout the life of the individual. Coses of this kind are excep- 
tional in point of duration as in other respects. 

Here then are two distinct varieties of phenomena which 
should be distinguished from one another by different terms. 
Individuals exhibiting only common characters are called ‘nor- 
mal, while those exhibiting exceptional characters are designated 
as ' morbid ’ or * pathological. ’ '* 
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of social development, of the popular assemblies 
in which lay tlie origin of future societies, />. 
the comilin, assemblies at tlie market-ijlace, the 
wUciuu/cmot , jVIay Day games, rustic assemblies, 
the of the Swiss cantons, the 

paruciual assemblies of the Andoru Valley, and the 
town meetings of Xew Kngland, etc. Some of 
these were suppressed, but some of them merely 
fell into disuse as other institutions arose wliich 
were better adapted to more modern conditions of 
society. This liappened witli regard to the amu'^ia 
curuOa of tlie Itomans during the period of llic 
Kmpire, which were gradually sup])lanted by the 
comitUt ceiUuriala and tribunal comitia. At the 
time when tliey are first mentioned in history, they 
fulfilled only one function ; that of ridding the 
laws of all traces of extrinsic customs.* 

To sum up then, it is plain that although social 
degeneration is brought about by the same general 
causes tis organic degeneration, the comparative 
iinportunce of the factoi-s in degenerative evolution 
is far from being identical in the two cases. The 
autotomy of organs, a protective self-mutilation, 
exhibits only a far-fetched analogy with the 
conscious and voluntary suppression of social 
structures which have become either useless or 
prejudicial. 

Direct individual adaptation, which plays a part 

• iloiniiibcu, Droil public romain, Le /tcupU el U Simil, vol. i., 
|i. ao4. 
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of only secondary importance in the development of 
animals and plants, is a dominating element in 
sociology. Institutions are able to modify their 
structure by assimilating new inventions and im- 
provements, and by getting rid of the useless parts. 
On the other liand, indirect adaptation spread over 
a species plays no part wliatcver in sociology, for 
societies seldom reproduce the structures of the 
societies from which they sprang, when the latter 
have ceased to exist ; whereas, in animals, when a 
useless organ is reproduced by hereditary repetition, 
variability and natural selection become agents in 
its suppression. 


CHAPTER 1 

ATROPHY OF ORGANS 
1*ART II 

Causes liroduciiif/ atrophy 

The ultimate cause of the atropliy of organs is the 
limitation in the quantity of nourishment. We 
have shown that if there were an indefinite supply 
of food there would be no struggle, and, as a result, 
no degeneration. We have now to examine more 
minutely the course of atrophy and the nature of 
its immediate causes. 

The atrophy of an organ is a reduction in 
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structure, in nutiilion, and in funclional activity, 
but the succession of these tliice eveiits varies with 
the nature of the excitiiii; cause. 

liediiction begins with structure wlien tlte exciting 
cause is lack of space, due, for instance, to increase 
in another organ {^atrophij fimn Inch i>J .•iprnu'). 

Atrophy begins with function when an organ lias 
become useless {atrophy from lack of utility). This 
uselessness may arise from two causes ; the function 
may be no longer useful to the individual or to tin* 
specie.s, or it may be assumed by another organ. 

Lastly, atrophy may begin witli a diminution in 
the supply of nutritive materials {atrophy f rout lack 
of natrUion). This defective nutrition may bo tin* 
result of a general cause sucli as feebleness of tlie 
whole organism, or it may be due to tl»e byi)ertiophy 
of another organ. 


^ 1. A.trophy from, lark of spare. 

Cases of this kind are rare. 

1. Dt rrlopmrnt of thr /r#/7/.^Ainong animals, the 
development of the teeth furnishes an excellent 
example. The number of the teeth in human 
beings is rciluced comi)are(l with the number 
present in Lemurs and in Plntyrbine Monkeys. 
These have six grinding teeth while in man five 
is tlie maximum number. Our posterior molar, 
however, appears late in life; it is smaller than 
the others, so that it may be useless for chewing ; 
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frcMjxitMitly it is absent, in the lower races in 

nineteen per cent, of 
cases examined ; in the 
hij^her races in fort 3 ’‘-two 
])er cent. 

The reduction in num- 
ber and size of these 
teeth is due to a re- 
duction in size of the 
jaw-bones, a cause which 
also frequently produces 
a distortion in the 
arrangement of the other 
teeth. The rudiments 
of the wisdom teeth 
appear on the maxillary 
tuberosity and on the 
coronoid process ; it is 
only after eruption that 
they come into normal 
connection with the jaw- 

Fio. 76. — Tip of an car of LoUum ' 

with two carlcta, tlio auperlor boarinc; DOllCS. 
two gltinKs, tlio Intcral carlot with ^ . 

only the Biipcrlor glume. In Iho A.t V Op hy Of tll€ 

lateral corlet the lower tlow'cr la open . - ^ i 

BiHl has two glumuica; all the otWr SlipCVlor olume^ AniOllff 

tiowera arc closed and exhibit only the / . * . ® 

Inferior giumuie. plniits thevG ate fcw cases 

GlJnfcHor glume; QS, superior glumo; e ^ i 

gi, Inferior giumuio; superior oi atrophv as a resiut of 

ghimulo. cT ^ 

lack of space. In grasses 
of the genus Lolium, the earlets are arranged in n 
spike, but in such a fasliion that only the terminal 
earlet lias space for both glumes (fig. 76). The 
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superior glumes remain ; tl)e inferior, pressed against 
the axis, disappear after the embrj'onic develop- 
ment of the llowcr. 

3. Detjcm- ration of imtccc ami of fitamcns. Lack 

of space is probably the immediate cause of the 
disappearance of paleai in the receptacles of some 
composite flowers and of the posterior stamen in 
the flowers of some Scrophulariaceit* aiul labiates. 

Ill normal racemose inllorescences each floret 
grows ill the axil of a reduced leaf called a 
bract. When the axis of the inllorescence is 
shortened and the florets crowded, as in the 
capitula of comjiositc flowers, it frequently haj)- 
pens that the bracts of the florets (termed 
palea*) disappear. This absence is most usual 
when the capitulum is small and the florets are 
large. 

In Labiates and most Scrophulariacea?, although 
the ancestral number of stamens was five, there are 
not more than four present ; when only one is 
absent, it is the original posterior stamen which 
was pressed against the axis of the inflorescence. 

^ 2. Atrophy from loch of use. 

1. Functional Inutility. 

(1) Etiolated plants and immobile limbs. — Wo 
have already quoted ns instances of accidental 
atrophy, cases of degeneration of leaves in ctio- 
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lated plants, and of muscles in unused liml)s (sec 
fig. 75, p. 253). 



Fiq .n.^Xumphnea alba sewn on tlic mud and at different denths In IL 

stages of tbe same seedling. Eau, water ; llmon, mud. 


successive 
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( 2 ) Eputollfl tntd lirimorif hof nf Nifurjihortt. 

Thtise structures in the water-lily are good 
examples of normal atrophy in individuals. dur- 
ing germination (lig. 77) the cotyledons of the 
water-lily remain inside tlie .seed, and a new 
organ (at right angles to them) grows vertically 
upwards. The lower part of this is the first 
iiiteriiode of the stem (epicotyl), aiul the upper 
part is a primary acicular leaf. It grows up- 
wards through the mud until tlic summit of the 
leaf readies liglit. The growth of the e]>icotyl is 
then much slower, and its terminal bud hegin.s to 
shoot out liorixontally. The use of this growth of 
t!ie epicotyl and primary leaf is to carry the buil 
to the light. When that purpose is achieved, these 
structures atropliy. A similar occurrence may he 
found in Sa/fittnria aaifUtifoHa (fig. 40, H, I, p. 72). 
In that cose, however, it is the hypocotyl whicli elon- 
gates,, until light is reached, and then degenerates, 

(3) Ihfots of Ut rit'ulat'ia, coti/lnloiis of parasitic 
plants^ leaves transformrtl to spines in Plii/llocact us 
crtnalus . — As instances of atropliy throughout a 
species produced by inutility of the parts con- 
cerned, we Iiave already mentioned the roots of 
Ulricularia and the cotyledons of the parasitic 
plants Cuscuta, OrohaneJu-, etc. 

The spines of PhpUocuctus crenatus produced 
from modified leaves are another e.xample (fig. 78). 
Above the rounded base by which a branch of 
PhyUoca£tns is attached to older branches, there 
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is an angular region, the sides of which are 
prominent, and bear leaves modified into spines 
to serve as protecting organs, as in the similar 
case of Cercus. Higher up the branch the pro- 
minent sides become fiat, and the 
s])ines are replaced by minute 
scales. This degenei’ation is the 
result of loss of utility. The 
Phf/llncrtcfi are epiphytes, and 
their situation consequently places 
them out of the reach of crop- 
ping animals. The spines near 
the basis of the branches are a 
survival from the terrestrial an- 
cestors of Phyllocactus. The 
spines higher up have degenerated. 

Animals oiler many instances 
of atrophy as a result of inutility, 
both in individuals and in species. 

(4) Atroj^hy of the hranchial 
arches in mammah . — As they are 
no longer functional, most of 
Fio. 78.— iJrancii of the mammalian branchial arches 

PhyUocoetus erenaluf. . i mi • , 

atrophy, ihree pairs alone persist, 
and of these it is only those parts which are useful. 

(5) Atrophy of ventral Jim , — Instances of atrophy 
through uselessness in species are to be found in 
the ventral fins of fishes like the Pediculai% which 
live in the mud, or in Protopterus^ which for a part 
of the year is completely buried in mud (fig. 19, p. 44). 
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(G) Atrophy of — Cessation <if use is also 

the cause of tlie degeneration of tlie Ilexor and 
extensor muscles of the fore-limb in Cetacea, and 
of the imperfection of the finger joint articulations 
in Cetacea and Sirenia (tig. 7 9). In tlie latter 

cases the surfaces of the articu- 
lation wliicli make flexor and 
extensor movements easy dis- 
appear. 'When a limb becomes 
a paddle, it is necessary that it 
shoubl be flexible, but that the 
articulations should be immobile. 

(7) Atrophy of thr fail in 
man . — The caudal region of the 
human vertical column is com- 
posed of four or five very de- 
generate vertebrae. The whole 
of this organ is degenerate. 

When the tail is formed at an 
early stage of embryonic life, Fio. 70.— 

4.1 Rlffht ftntcH<ir 

tlie vertebral column consists of nn uiawinK abtence or 
thirty-eight vertebrae ; the lesser “.^^“’"or'Vhi* 
number of vertebrae in the adult '^ricr nower.) 

is due to reduction of the tail, which in man is 
quite useless. Ijiter on in life a further in.stance 
of atrophy may occur in individuals. In old men 
the caudal vertebrae are frequently fused, and the 
whole region is smaller. 

(8) DiUjeiieraiion of (hr hyoid apparat us in man 
and birds . — This case shows a close correspon- 
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(lence between atrophy and loss of function. The 
second arch becomes connected with the third, the 
parts of which are, in the adult, the styloid pro- 
cess, the stylo-hyoidean lisjament, and the lesser 
horn of the h^’oid bone. According to the weight 
of the tongue, the parts of the second arch become 
more or less developed. In man the suspensory 
ap])aratus of the hyoid bone is extremely simple, 
and it is still more reduced in birds. “ The 
tongue, reduced to a minute cartilage, no longer 
requires the support of a bony base so that the 
hyoidean apparatus might almost be I'emoved from 
the anatomy of a bird. It is present, but in a 
rudimentary condition " (Geoffroy-Saint-Hilaire). 

Ill the horse, which has a heavy tongue, the 
second arch is strong and completely bony. 

In fish the hyoidean system is still more im- 
portant, although in them this is associated not 
with any importance of the tongue, but with the 
branchial apparatus. The parts of the second arch 
are very strong, as they form a fulcrum against 
which the bianchial system works, but its main 
parts are recognizable. “ The hyoidean apparatus 
is the same in all vertebrates ; its functions are at 
a maximum in fish, and at a minimum in birds, 
while in mammals the condition is intermediate ” 
(Geoffroy-Saint-Hilaire). 

II. Transference of function. — Among plants 
and animals there are many instances of organs well 
developed in younger stages of life, but which 
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become rudimentary in later stages on account of 
tlieir functions being assumed by otlier organs. 

n) Atrophy of the tail in Botrachin Annnt, and 
of the larral f/Uls in sinnc insects . — The tadpole of 
the frog has a well-developed tail which acts as 
the organ of locomotion ; the adult animal moves 
by its limbs, and the tail, useless in the adult, has 
been removed i)y j)hagocytosis. 

The aquatic larva* of many terrestrial insects 
possess trache^il gills, that is to say, membranous 
expansions of the skin, within which trachete 
ramify. In the adult insect respiration is con- 
ductefl by normal trachea* communicating with tlie 
air, and the larval organs of respiration atrophy. 

In addition to such crises of atrophy occurring 
normally in the life-history of individuals, there 
are known many cases where the organs of a 
species have disappeared on account of the trans- 
ference of their functions. 

(2) JHsappeaiuncc of limbs . — Vertebrates which 
move by general undulations of the body have 
lost their limbs for this reason. Such cases arc 
Slow-worms, Amphisba/na, Snakes, Kels and Cie- 
cilians. 

Many parasitic creature.s have similarly lost their 
organs of progression, as they depend upon their 
host for movement from place to place. 

Sacculinn, a parasite on the carapace of crabs, 
bos completely lost its oi*gans of locomotion. More- 
over, os it takes its food by processes passing into 
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the tissues of tlie crab, its digestive canal has been 
lost. 

(3) Atrophy of the haf — In many plants the 
leaves l»ave dis.appeared, their function having 
been assumed by some other part of tlie plant, 
as, for instance, by the phyllodes in Acacio and 
in Phyltanthus (tig. 84). 

(4) Atrophy of the protonema in mosses, and of 
the leaves in some xeroph Hons plants. — At germina- 
tion, mosses produce a mucli branched Hlamentous 
structure which serves as the organ of nutrition, 
and is termed the protonema. Later on this gives 
rise to buds which develop into the normal leafy 
slioots of. the plants. As soon as the leaves are 
large enough to manufacture food for the plant, the 
protonema begins to degenerate, and <lisappears 
completely, except in a few rare forms (Ephe- 
meraceie) where the leafy shoots remain very 
small. 

In Mnchlcnheckia platye.hulos (fig. 80), which has 
become adapted to arid regions, and in consequence 
has the surface from which evaporation may take 
place much reduced, the branches which do not 
bear assimilating leaves are rounded at their bases, 
but higher up flatten into broad blades. These 
blades contain chlorophyll and fulfil the functions 
of leaves, these latter being present only ns minute 
scales. 

Similar phenomena occur in many Papilion- 
aceous plants belonging to the genem Genista 
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(broom), Spartium, etc. Tlie leaves dis- 

appear, and the stems assume their functions. 

(o) The reduclion or ilisappiuraner of (he calif.e. 
— The disappearance of the calyx in many com- 
posite llowers and of roots in 
epiphytes are instances of species 
losing organs because of the 
transference of function to other 
organs. 

In the simplest Compositje, 
the fruits (^achenes) are dissemi- 
nated by the wind, the calyx 
usually being modilied into a 
feathery tuft. In other Com- 
positic, although wind dispersal 
still occurs, the featliery calyx 
is lost, its purpose being fulfilled 
by wings on the sides of the fruit 
{Florc^inia jyidata), or it is united 
to a large membranous scale 
developed from the rece])tacle 
{DahlUt), or tlie sterile florets 

be turned into wings (Lind- fio. so.— urmicnof 

, , ^ Untcciia 

iictmerut tcjxina). In other cases 
the fruits are dispersed, not by the wind, but by 
animals which cat them {Clibadium aspennn), or 
they adhere to the fur of animals by hooks formed 
on the achenes (^C(Uciuhda), or by hooks formed 
from the involucre of bracts {Lappa). In all these 
ca.ses, and the list might have been made longer, 
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the function of the calyx has been reduced, or has 
disappeared on account of the transference of its 
function. 

(G) Atrophy of roots . — Roots in most plants per- 
form two functions : they fix the j)lant in the soil, 
and, chiefly by means of the delicate hairs on their 
youngest parts, they absorb water and dissolved 
mineral substances. Sometimes, however, instead 
of having root-hairs, the rootlets enter into a 
kind of partnership with a fungus, which lives 
in their tissues, and absorbs by its processes the 
necessary food materials from the soil. The pine 
and beech are examples of this. 

In some orchids {Corallorhyza , Myrmcchis) the 
fungi lodge in the subterranean part of the plant, 
and the branches, having no function, disappear. 

In most of the epiphytic Bromeliaceic the roots 
are useful only to anchor the plants ; the absorption 
of water takes place entirely through new organs 
developed from the leaves. The roots are few in 
number and small, and after the plant has obtained 
a firm position their growth almost ceases. In 
another species {Tillandsia mnedidcs) of the same 
family the roots have completely disappeared.' 
This plant, called by the Brazilians, “ the plant of 
the air,” fixes itself to branches of trees by its 
leaves, and is easily transported by the wind. Its 

* For further details couceming the Bi'omeliacefe see Sohimper, 
DU epiphytUche Vegetation Ainerikas^ in SeJnmper's Sotaniache 
Mitthcilnngen ai^ den Tropen, Jeua, 1801. 
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absorption takes place entirely tlirongh hairs de- 
veloped upon the leaves. 

In addition to such examples of plants which 
Iiave lost their roots on account of the functions of 
the roots being assumed by other organs, there are 
also plants in which the roots represent the sole 



Fio, Zotlingeri with br«nclies •4lhcrint{ to bark. The plaitt 

t>cart a flower snii a bud. 

vegetative organs. In Tccmojikyllium ZoUiwjeri 
(fig. 81), an epiphytic orchid, the leaves are reduced 
to minute scales and are of no importance in the 
nutrition of the plant, that function being trans- 
ferred to the roots which in the form of flat green 
ribbons, apply themselves closely to the bark of 
trees. In this case the roots have assumed the 

s 
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functions of leaves, while in Tillandsia ^isnedidcs 
the leaves have taken on the functions of roots. 

Tlie Poclostemacea* are aquatic plants which live 
in warm regions attached to rocks in cascades. 
Tlie stems and loaves are completely absent, the 
flowers even being produced on the roots. Some 
of the roots become closely attached to the stones. 
Others wliicli are green and rihbon-likc, float in the 
stream, and serve for assimilation. 

55 3. Atrophy from lacic of mitritwn. 

In some cases of degeneration, the organs do not 
lose their functions, but become reduced, merely 
because adjacent parts rob them of their nourish- 
ment. This kind of lack of nutrition which results 
in local atrophy, must be distinguished from the 
general limitation of food-supply which is the 
ultimate cause of all degeneration. The possible 
amount of food within the reach of any organism 
is limited, but besides tliis, the share of the absorbed 
food obtained by any particular organ or part of 
an organ may be limited with a resulting atrophy 
of that organ or part. Atrophy of this kind may 
be accidental or normal. 

1. Parasitic castralio^u — A good instance of acci- 
dental atrophy of this kind is found in Mcland}'yvm 
album where the ravages of a fungus Ustilago 
anthcridaru7n may produce parasitic castration.^ 

^ Seo Giard, La Castration parasitaire in the Bull. Scient. de la 
Frati'rr e.t de la Belgique. 1887, 1888, 1889. 
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Under the influence of tliis parasitic fiiiij-us which 
makes its way to the anthers, the stamens of tlie 
female flowers assume the form of those in male 
flowers and in consequence the pistils of these 
Mowers abort from defect in nutrition. 

2. Severe or prolowjeO cftnipressimi of a limb . — A 
loiif* continued or forcible compression (if a liml> 
results in atrophy of its extremity on account of 
lack of nutrition from the compression of the blood- 
vessels. 

3. Atrophy of (he yenitalia in neuter bees . — Limk 
of nutrition is also the cause of the arrested de- 
velopment of the genitalia normal in neuter bees. 
The neuters of bees and of some of their allies are 
females in a state of arrested development. In 
wasps, humble-bees, and hive-bees, it sometimes 
occurs that the genitalia of these forms develop 
sufficiently to be functional, thus resulting in the 
appearance of small females. In most honeycombs 
two kinds of cells are formed : in the smaller and 
more numerous cells are placed the larvie destined 
to become neuters, in the larger and less numerous 
those destined to become ((ueeus or perfect females. 
The food of the two sets of larva: is different; 
those in the larger cells are given “ royal food " a 
more nutritious substance. When some of the 
royal food by an accident gets into a worker cell 
the sexual organs of that larva are developed so 
that a small female is formed. In this way os 
many females as may be desired can be produced, 
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and when a hive has lost its queen, the worker 
bees produce another' (Lacordaire). 

Plants alford many instances of degeneration due 
to defect of nutrition. 

4. Atrophy of the superior flowers in Carex. — In 
the tall spikes of Carex, it frequently happens that 
the llowers towards the summit are rudimentary, 
and authorities are agreed in regarding this condi- 
tion as the result of defect in nutrition. 

5. Atrophy of (out stamens. — Cases of 

atrophy of the stamens or pistils normal in species 
may be given. 

In FrifiUaria persica the flowers are disposed in 
bunches. The lower flowers possess six perianth 
members, two cycles of three stamens each, and a 
pistil. In the median flowers the pistil is smaller, 
and rarely capalde of being fertilized. In the 
superior flowers the degeneration is complete, the 
pistil hardly being formed. It might be shown - 

' Tlic tmiisfercnc'e of a function is not invavinbly accompanied 
by dogenovation. Tims, in the functional development of an 
individ\inra nervous system voluntary acts which have been re- 
peated frequently become reflex actions, and have their seat in a 
clilferent i*egion of the nervous system — as, for instance, walking 
and acquired professional dexterities. It has been sought to ex- 
plain the development of the instincts of sj*ecics in this way by 
supposing that frequently repi ated voluntary acts have become 
inherited reflexes. As pathological degeneration in man frequently 
affects the higher regions of the brain, reflexes and instincts may 
persist after loss of voluntary action. In the cases of transference 
of nervous functions to lower centres the higher centres do not 
degenerate but remain able to acquire new voluntary functions. 
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that this degeneration is due to lack of nutrition, 
by removing the inferior flowers from a young 
bunch, but we are unaware that the experiment has 
been made. 

In Viburnum tomrntosum (fig. 82) the flowers 
are arranged in a compound corymb and occur in 
two forms. The central flowers have a small 
corolla, five stamens, and a well-developed pistil 



Fio. from llicsamc lof1ori»ccncc of ViOurnism (omfnio*um. 

A, flower wJUi rudlinetif«i7 pUill ojid no •tvrlle flower with 

very mdlmcnUry pUtll and •taiuf n».^C, flower with two fertile stament; the 
other three ^tatneiuand the pistil are rudlint'otary fcrtilo hcrinaphrodito 
flower. 

(fig. 82, D). The eight or nine peripheral floweis 
of each inflorescence have the corolla much larger, 
but the stamens are absent and the pistil is rudi- 
mentary (fig. 82, A). The petals turned towards 
tlie outer side are much tlie largest, and it is not 
rare for the petals turned towards the inner side to 
be liardly larger than those of the central flowers. 
What is important to notice, as it bears out the 
relation between degeneration and lack of nourisli- 
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luent, is that a smaller petal is always associated 
with a larger stamen (fig. 82, B, c). 

In Viburninn opi/lus, the wild guelder-rose, there 
are also two kinds of flowers, the central flowers 
which are sexual and hermaphrodite, and the 
peripheral flowers which are sterile and possess a 
very large corolla. The five petals are, however, 
equal in size, and there are no forms transitional 
between the sterile and sexual Howers. The 
cultivated guelder-rose is a variety of the wild 
form in which all the flowers are sterile and 
possess a large corolla : the plant has completely 
lost the power of sexual reproduction. 

55 4. Atrophy without apparaxt cause. 

In many cases it is impossible to determine the 
cause of atrophy. Why, for instance, has half the 
inflorescence disappeared from a unilateral cyme ? 
Why have some composites like Artemisia or 
Itosaceoe like Potcrium lost their habit of being 
fertilized by the agency of insects, and become 
anemophilous without conspicuous perianth ? Nor 
can we explain why many Myriapods are blind, al- 
though they live in association with species possess- 
ing eyes and in conditions where vision apparently 
would be useful. Semper discovered, in brackish 
water in the Philippines, Crustacea {Cymothoe) 
which were completely blind, although they lived 
in light. The cause of such atrophies is unknown. 
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Moreover, we know that organs may atrophy 
througli correlation with other degenerating organs, 
or because tlie whole organism is degenerating 
although there are no obvious anatomical bonds 
present between the. related parts. As instances of 
such atrophies we may mention degeneration of the 
Vjrain resulting on degenemtion of the suj)ra-renal 
capsules ; or of the condition of myxodmma 
resulting from mechanical or functional disturbance 
of the tliyroid gland. Wlien the essential sexual 
organs of the male or female are congenitally or 
accidentally absent, the secondary sexual characters 
— the beard, voice, liair, and whole male or female 
aspect — of the body degenerate. When one eye 
becomes injured or diseased, a frequent consequence 
is sympathetic degeneration of the undamaged eye. 

To these cases of correlative atrophy we may 
add the cases of leaves on many plants with 
drooping or hurizonUd branches. On these, the 
leaves on the upper aspect are frequently rudi- 
inentaiy. The appearance is most striking where 
the leaves arc opposite the pairs being at right 
angles to one another. In a bitinch of Acer 
campestre which is upright, all the leaves are of the 
same size. In a drooping branch the leaves turned 
towards the sky are small. In plants belonging to 
very diflerent families (Acanthaceie, Melastomacea? 
Urticaceaj, etc.) oblique branches exist, and the 
failure in development of the dorsal upper leaves is 
invariable. In Procris laevigata (fig. 83) the reduc- 
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tion of these leaves has gone very far, but in 
Klugia notoniana the leaves in the corresponding 



Fia. Sd.^^BrADch of Procrit laevigata. 

t F / , F' The successive pairs of leaves In the oxli of a larffc leaf F' 
Is a foinal© Inflorcscenco ; In the axil of a small leaf / ' is a male Inflorescence 
aho original drawing was made at Bnltcnxorg In Jara by Has Kromohardjo a 


position are absent. In another representative of 
the same family {Streptocarpa^ moiwphylleia), the 
degeneration has gone still further ; all the leaves 
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are absent and a single greatly enlarged cotyledon 
is the sole assimilating organ.’ 

It is evident tliat in these ol>li({ue and horizontal 
branches, the leaves directed vertically towards the 
sky are in the most nnfavoumble position for assi- 
milation, and that, in addition, their presence would 
shade the leaves lying under them. In these 
species the more or less complete reduction is an 
inherited tixation of a sacrifice of tliese particular 
leaves for the benefit of the whole oi'gunism. 


CHAPTKll U 


ATKOPIIY OK INSTITUTIONS 

The causes of atrophy in institutions are more or 
less analogous to those which bring about atrophy 
of organs. Fir.^t, there is atiophy fioin want of 
use, when function cither becomes useless or is 
transferred to another institution. Atropliy from 
lack of resources corresponds precisely with 
atrophy from lack of nutrition. There is no- 
thing, however, in the atrophy of institutions quite 
analogous to that which, in organisms, results from 
lack of space. But if the development of an 
institution cannot be actually impeded by the co- 

^ See tlie figures of plants of this faniily in Fritsch, OcsntriacMK. 
{EntjUr und PrantVaMUUrlidicnPJlanzat/amilUn. Leipzig, 1891.) 
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existence of another institution, certain instances 
of atvojihy tlo occur whicli cannot be said to arise 
from either want of use or lack of resources. The 
institution degenerates merely from hindrance 
ottered to the exercise of its functions. Tlius, for 
instance, the laws of exclusion voted in Germany 
against socialists brought about the decadence, and, 
ultimately, the downfall of a number of professional 
and trade associations which Ciiunot be said to have 
been actually suppressed by law. It is the same 
with the corporations of Western Flanders ; these 
liave survived the revolutionary laws, but are no 
longer legally recognized, a state of things leading 
to many ditticulties ; the properties of several of 
tliem have been confiscated, as having no owners, 
and allotted to benevolent institutions. This want 
of legal recognition must inevitably lead in the 
near future to tlie entire disappearance of these 
vestiges of the corporative system. 

Cases sucli as these, however, must be regarded 
ius exceptional, and it may be said that, on the 
broad average, institutions atrophy either from 
want of use, or from lack of resources. 

§ 1. Atrophy from want of itsr. 

I. Functional inutility. 

(1) Offices in connection with the Port of Bruges. 
— The disorganization of the train service in a 
besieged city has already been alluded to as 
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furiiishinj' an example of degeneration by sus- 
pension of function. 

Another incidence of accidental <legi'iieratiou is 
furnished by the ollice of wliarf-porter, wliiclj was 
formerly exercised in the port of Bruges. When 
Bruges, consequent upon the blocking up of the 
Zwyn, ceased to be a sea-port town, the wharf- 
porters wlio Nvere formerly employed to carry 
grain, lime, and coal, etc., were no longer required 
and so abandoned their calling. 

(2) The foroit-couiis of England . — As an instance 
of normal degeneration due to the transformation 
of an agricultural country into a commercial country, 
take the old Knglish forest-courts. In the middle 
ages there still existed in England great tracts of 
forest land which were Crown property, and sub- 
jected to special legislation conducted by three 
separate courts of justice : («) The Court of Athich- 
ment * which instituted proceeding.s ; {h) tlie Court 
of Swainmote 2 before which the culprits were tried, 
and the Judge’s Court presided over hy the Lord 
Chief Justice, who pronounced sentence, and from 
whose decision there was no appeal. These courts 
have lost all importance since the seventeenth 
century, and the forest laws are now only functional 

* Whou a forest law was iiifriDgcd, it was tho duty of the forester 
to “attach" tho culprit — i.e. coustraiu him to appear cither by 
seiziug hu i>cr8on or hU goods. Theso attachiiiciiU wore thou 
submitted to tho Court of Attachmeut. 

^ The judges were called rcnlerer*; the jury was comfKiscd of 
foresters of the r««, and of four men out of each forest hundrcrl. 
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with regard to the Forest of Dean and the New 
forest. Tlie oHicc of Forest Judge has disappeared, 
and but few vestiges remain of the courts of attach- 
ment and Swainmote. Those persons wlio are con- 
nected with either the Forest of Dean or the New 
forest, meet together still to transact business in 
connection with them, but these meetings are of no 
great importance. 

II. Thansference of function. 

Instances abound of the transference of a function 
from one institution to another ; but as a rule, when 
this change is effected, it is attended by the sup- 
pression of the old institution. Sometimes, how- 
ever, this is not tlie case, and the institution merely 
atrophies witliout having been suppressed. 

(1) Ripnhlican- institutions lauhr the Homan 
Empire. — As instances of this form of degenera- 
tion take the institutions of the Koman Republic, 
after the establishment of the Empire — or the 
decadence of the functions formerly discliarged 
by the Privy Council in England, the politreal 
functions of which have been transferred to Parlia- 
ment, and the judicial functions to the Court of 
Common Pleas and the Court of Exchequer.^ 

(2) Special jurisdiction in Ent/land. — It is the 

‘ Do FranqueviUo, Le Gonvememenf cl le Partemcnl briltanmie, 
i.,p. 431. ^ 
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same with special jurisdiction, such as the Kccle* 
siastical Court, and tlie I'niversity Courts; tliey 
Ijave completely degenerated, their functions liaving 
been transfevre<l to the jurisdiction of tlie (.’oiumoii 
I^uv Courts. In England, however, special juris- 
diction i)a.s not wholly ceased to he functional, for 
tliere still exist, side by side with tlie modern 
Courts of Justice, a few local Courts and otlier 
exceptional forms of jurisdiction which are still 
maintained in support of certain ancient acquired 
riglits and traditions.' By far the greater part of 
these special jurisdictions liave, however, fallen 
into disuse, owing to the creation of tlie modern 
C’ourts of Justice. This happened, for instance, 
with the following institutions : — 

(«) Thf Local Courts of Fcuilul oru/in. — The.se 
Courts have decreased both in number and impor- 
tance since the close of the thirteenth century ; the 
only vestiges now remaining of them are the Court- 
leets of certain manors. Sir James Stephen makes 
special mention of the Court-Ieet of the Manor of 
Savoy, which extended from near the old city gate 
of London (Temple ISar) up to Cecil Street. Some 
of the old functions of this Court are maintained 
in the present day. 

{h) Country Town Courts. — Twenty-seven local 
courts are mentioned in modern judicial statistics 
before six of which no case has been heard for 
twelve years. On the apidication of a litigant, 

* Idem, Le gyifinu jtidictaire <U la Orunde'Dfflatjne, i., p. 216. 
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liowever, any one of these would resume its 
functions.* 

(c) Thf Court of Stannaries, the vice-warden 
of which is appointed by the Prince of AYales. 
lliis Court lias greatly degenerated in importance, 
and only a few minor oases are now heard before it. 

(f/) The Covet of Piepowder. — This was a Court 
of summary jurisdiction, dealing promptly with 
disputes arising during fairs and markets. It has 
almost disappeared from having fallen into disuse. 
Practically only one example remains; that is at 
Bristol, and is becoming merged in another local 
court called the Tolzey Court. 

(r) Ihe Hustings Court (or folkmote, scirmote, 

a kind of County Court of the city of London), 

Tlie old Hustinffs Court has completely lost all its 
former attributes, in favour of the Court of the 
Lord Mayor and SlieriOs. Up to 1860, however, 
it reserved to itself the right of jurisdiction with 
regard to matters relating to landed property in 
the city; the only cases which come before this 
Court nowadays are those of replevy.* 

Finally, there is the House of Lords which 

* According to jurisprudonco, the fact that a Court still existing 
by virtue of Royal Charter, has ceased to bo functional for two 
hundred years, is no reason against a citizen having his case tried 
before it, if he so chooses, even though the town authorities declare 
the funds to be insufficient for payment of the judge. 

{Case of Rex v. Mayor of Welts, Doxcling Practise Cases, n. 662) 
mentioned by Franquevillo. ’ 

“ Franquevillc, Systtmejnd., i., jjp. 235, and following. 



ATROPHY OF INSTITUTIONS FROM LACK OV I'SE 287 


formerly held full powers of jurisdiction with 
regard to matters relating to members of the 
peerage ; this jurisdiction is now limited to cases 
of higli treason or crimes committed by peers to 
the exclusion of mere acts of misdemeanour which 
are tried before the ordinary Courts. 


sj 2. AtropJiy from huh of rcBovrccs. 

The instances we have mentioned arc those of 
institutions decaying because they had become 
useless, and their resources were transferred to 
other objects. The lack of resources was the result 
of the lack of function. .Sometimes, however, it is 
the cause and not the result, in which case atrophy 
may be due either to an abnormal development, 
such as the hypertrophy of another institution, or to 
poverty.* ensuing on the general decline of .society 
in general. Of course both factors may act 
simultaneously. 

1. Local udministrat ion at the close of the Roman 
Empire . — The decline of local government at the 
close of the Ifoinan Kmpirc is an instance of 
atrophy ensuing from the ultra-development of 
another institution. 

As the demands of the central powers grew 
more and more excessive, the fiscal rates had to be 
augmented in order to meet them, and the curiales, 
which consisted of members of the City Council 
who were made responsible for the payment of 
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taxes, finally found it was <|uite impossible to meet 
their engagements, and made every effort to leave 
the curia.* 

2. The dcgruerntion of Societies in all their 2 y(trts. 
— A number of instances might be mentioned of 
general social degeneration bringing about the 
atrophy of some one or other institution in 
particular. 

Besides giving classical examples, such as the 
Romans, Peruvians and Astecs, V. Lilienfeld men- 
tions the decline of the Negro kingdoms which 
existed during the sixteenth and seventeenth 
centuries in Southern and Western Africa, and 
which are merely represented nowadays by 
wretched little tribes.* 

There are, according to Waitz, at some distance 
from Carimaiigo (the equatorial Republic) some 
people of pure Spanish blood who have fallen back 
into absolute barbarism. Their language is de- 
formed past recognition, and their manners and 
customs exhibit no traces of their former condi- 
tion.^ 

Space precludes us from dwelling further upon 
the various causes — often complex and obscure— 
which bring about the downfall of societies, 
suflice it to say that they are connected with 

> Lavisso and Rambeand, Ifisloire giniraU, I., ch. i., pp. 14 and 
following. 

Von Lilienfeld, Qedanke fiber dt SoziahcissejiscJtaft der 
Zukxinfty ii., p. 241. 

* \Yaitz, Anthropologie dtr Nuturvolker^ 1 . B., p. 369. 
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territoiy or witli population, the two factors of 
social evolution. 

Kither the physical surroundings of institutions 
undergo unfavourable transfoniiations, or else the 
population itself degenerates. 

(1) The almost complete disixppearance of the 
great family communities {zadnnja.s) of ]\Iontenegro 
is a characteristic instance of atrophy from lack of 
resources caused by tlie impoverishment of physical 
surroundings. Tlie pei'sistent cutting down of trees 
in the IMack Mountain has laid a disastrous ell'cct 
on the water supply, and con.scfpiently uj)on the 
fertility of tlie ground. Most of the Zfuhiif/a.% 
having found it impossiide to continue their 
existence in common upon the same territory, 
have split up into small families {inohtsna.s). 
These latter represent, in a reduced state, the 
old family system from which they have sprung. 
Bogisic ha.s shown that these in no way reseinhle 
our modern families, but are to be regarded, from 
the judicial point of view, as reduced family com- 
munities, each comprised of only a few persons. 

(2) Other cases occur where the atrophy of an 
in.stitiition— of an artistic or scientilic society, for 
instance — is brought about by the degeneration of 
a population which ceases to he interested in the 
society and no longer contrihiites to its support. 
A large number of cases of this kind might easily 
be mentioned, especially as occurring during the 
period of the By/.anline Kmpire, but it is diflicult 

T 
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to account for the sudden degeneration of a 
people where the physical surroundings had re- 
cently undergone no special modifications, and 
when there had been no sudden and violent 
check upon social development. According to 
Lapouge and other sociologists of the Darwinian 
school, this social degeneration was merely the 
outcome of hereditary influences. Tlie destiny of 
a nation is dependent upon the quality of the 
elements of which it is composed and by which 
it is directed. If a nation is rich in energetic 
and intelligent qualities, the greatest of disasters 
can only have n transitory and limited influence. 
When the contrary is the case, the same circum- 
stances may produce an arrest in development 
or a complete decline and fall. Up to the 
present time, and especially in antiquity and the 
middle nges, these favourable qualities were gene- 
rally supplied by a dominating minority establish- 
ing itself in a conquered country. In the common 
course of evolution, these superior elements, which 
are indispensable to social progress, are eventually 
eliminated. The inferior elements regain greater 
power, and each step of their progress is attended 
by a backward step towards bai’barism. Although, 
at first sight, this seems contrary to the Darwinian 
theory, it is strictly in accordance with it. The 
superior individuals are relatively inferior when 
their chances of success or of posterity diminish. 
The superior individuals may not only be swamped 
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by a <Hminutiou in their birth-rate, but in some 
cases there may be a direct elimination of tliem.^ 

The tendency of decadence is always towards the 
degcnemtive ami eliminatory selection of superior 
elements. 

It may be said in conclusion that tliere are 
constant calls upon the capital and labour of a 
society from its various institutions, and the conse- 
cpience is that, the resources not being unlimited, a 
regular struggle for existence goes on aiiunigst the 
institutions. In the course of this struggle, the 
decline of an institution may be brought about 
in two tliHereiiL ways. It eitlier lu-gins to de- 
generate from lack of sullicient means of supi)ort, 
or degeneration sets in consequent upon the insti- 
tution having ceased to be functional by inutility, 
by transference of function to another institution, 
or by obstacles placed in the way of e.xcrcising 
that function. In either case the institution dis- 
appears. It is only in exceptional cases, which 
will be alluded to further on, that existence is 
still mainbiined. 

* G. do Ijapoiigc, La Vie et la Murt dee nnlions {lUvue int. de 
SocioUm/U, 1894, pp. 421 anil following). Several temt^ nsed 
in this treatiHo were l>orrowcd from the above article. 

See also Hovt‘laci|uc and Ilervd, I^rieUtC AnthrojtolcHjie, p. 189: 
“ War, in its donblo conHcquciico of the elimination of the strong 
and the survival of tho weak, is for the more civilized races a 
(towerful factor in tho cause of degeneration and downfall.” 
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THE CAUSES OF THE TERSISTENCE OF ORGANS 
OR INSTITUTIONS WITHOUT FUNCTION 

CHAPTER I 

SURVIVAL OF ORGANS 

We have shown liow and why organs may become 
rudimentary and tend to disappear. In many 
cases the disappearance is complete ; and the organ 
may not even reappear temporarily in the course of 
tlie individual development. This disappearance 
is, however, by no means universal. Even apart 
from the phenomena of recapitulation, rudimentary 
organs may persist in the adult, and sometimes, even 
although organs have ceased to be functional, they 
persist without degenerating. We have now to con- 
sider why in such cases degenerative evolution does 
not result in complete obliteration of such organs. 

§ 1 . Unftniclimial orgmis that are 'not rudimentary. 

Absence of Variations. — There are some plants 
such as FicaHa ' ramiiiculo'idcs and Lysimachia 

1 I/ij$imachia Nummutaria occasionally produce seeds in some 
valleys of the Pyrenees, and Errcra has shown us speoimens grown 
from seeds coming from the shores of the lake of Quatre-Cantons. 

*93 
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Ninnmvlorio , the Howers of which haully ever 
jjrodiice seeds. I Tow is il that in such species 
Howers are still produced ? The probable ex- 
planation of this anomaly is, that for the <lisappear- 
ance of Howers tliere wouUl have to be produce<l 
individuals with this advantageous variation. It 
is tlic case, however, that the Ficarin and the 
Lys'u)ifixhlu reproduce most actively by asexual 
methods, and variations are extremely rare in 
cases of these modes of reproduction. The result 
is that these specie.s having begun to form sterile 
Howers continue to produce them through simple 
lack of variation. 

An analogous case is prcsente<l by Flotha 
Canadnisisi. This unisexual plant is represented 
in Kiirope by only female plants. These ]dants 
have multiplied asexually so luxuriantly that in 
Holland they began to choke up the canals, and 
it became neces.sary to make provision in the 
budget of that country for the extermination of 
the pest. The plants are, of course, able to multiply 
only asexually, as the female Howei's cannot be 
fertilized, and these useless Howers have been 
inaintaincd simply from the absence of variations. 

Str(Uiotr8 alindfs, a plant belonging to the 
same family as Flodca, is practically only repre- 
sented by male individuals. Females are extremely 
rare, and none the less the male Howers arc pro- 
duced, although in the vsist majority of cases they 
must be useless. 
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W. Burck lias called attention to, without 
endeavouring to explain, other instances of the 
persistence of fiinctionless organs. A large 
number of Anonacejc bear flowers which do not 
open, and which are self-fertilizing (cleistogamous 
flowers). None the less, they have retained the 
corolla, the original purpose of which was to 
attract insects.' 

Burck has called our attention to the circum- 
stance that several species belonging to the same 
genus produce cleistogamous flowei*s, and that it is 
improbable that this condition has been acquired 
independently by these species. One would thus 
have to admit that the original type must bo very 
remote, as it has given rise to descendants of 
specific distinction, and yet the useless corolla has 
persisted through the long series. 

Parallel examples may be found among animals. 

Macharrites is an insect which inhabits caves 
in North America. The females are quite blind ; 
the males, on the other hand, have preserved, or 
seem to have preserved, well-developed eyes ; but 
are these eyes real? An abyssal ‘fish, Iimops? 
seems as if it had enormous eyes extending from 
the corner of the snout some distance along the 
neck, but these organs are not really eyes ; they 

* W. Burck, Vcber Kleistogamie im teeiUren Sinne und <las 
Kniyhl-Darwiiisclu: Qcsetz {Ann. Jard. Bot, BuiUnzorg, viii,, p. 
122, 1889). 

Dollo, La Vie au sein des tners, p. 242, Paris, Bailli^re, 1891. 
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are light-producing organs, ami the fish are in 
reality blind. This may be tlie case also in the 
males of Machaerites, It may also be the case 
that the male has an opportunity for using eyes 
absent in the case of the female, the males some- 
times leaving the caves, the females remaining 
within them. Something analogous to tliis occurs 
in the case of cels: the males remain always in 
the sea while the females rejoin them only for 
purposes of reproduction. Moreover, there is still 
a third hypotliesis, that the male of Machacrilc.'i be- 
came an inhabitant of caves later than the female, 
and has not yet had time for the loss of its eyes. 

§ 2. Unfnnctioruxl oryans which persist as rudiments. 

It is outside our purpose to discuss here the 
numerous cases of organs reduced through adapta- 
tion, such as the leaves reduced to serve as 
protectors of young buds {Phyllacactus, fig. 78), or 
the wings of the ostrich which, although much 
retluccd, arc supposed to a-ssist the bird in running. 
Tlie utility of such organs explains their persist- 
ence ; we are concerned here with organs which, 
although useless, persist in a reduced form. 

1. Absence op Vaiiiations.- — In discussing organs 
which, although without function, have persisted in 
a complete state, we attributed the persistence to 
absence of variations. It is probable that the 
same cause operates in maintaining useless vestiges. 
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It is to be noticed, however, tliat tlie variability 
of vestiges is frc(i\icntly considerable. The Howers 
of Asjiaraf/ns nfficinalitt are sometimes, although 
rarely, hermaphrodite. Usually they are uni- 
sexual and exhibit the organs of the other sex in 
every conceivable stage of degeneration. It is 
probable tliat the unisexual condition has been 
acquired recently, and that there has not yet been 
time for tlie operation of iiatuial selection to cause 
the disappeanince of the useless organs.^ 

U c Imvti actual knowle(lj{e of the mode of <lisa|)|)cai'ancc of an 
organ in one cose, and can see tlie part played by variability. In 
I hyllnnthits spcciosus {Xylopht/lla arhiiscula) the adult plant has 
three kinds of branches : vertical branches, with nulimcntajy 
leaves ; oblitpie bronches which spring from the axils of these 
leaves and themselves bear in two rows very nuUmentary leaves ; 
and Hat branches which are the chief organs of assimilation of the 
plant and which also bear rudimentary leaves in two rows. In tho 
seedling, on the other hand, there are formed after tho two coty- 
ledons, 0110 or two complotoly dcvoloi>cd assimilating leaves ui.on 
an ujiright stem (fig. 84, a). 

The flat branches grow from the axils of those, and bear, 
unlike tho flat branches of tho adult, assimilating leaves ; higher 
up tho vertical stem boars only rudimentary leaves with flot 
branches in their axiU. 

It may haiipcn, however, that the seedlings boar, directly after 
their cotyledons, rudimentary leaves (fig. 84, n) and in this case 
tho reduction of tho leaves is present not only in tho leaves borne 
u^Iiou the vortical stem but in those borne on tho flat branches. 
1 lose latter bear only a small number of assimilating leaves. 
Ihus, wo have in this plant a remarkable example of incomploto 
recapitulation : the seedling j^rcsorves in a functional condition 
organs that are rudimentary in tho adult, but tho siKscics furnishes 
instoncea where those loaves cease to be functional even in tho 
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2 . Insignificance of the RriUMENTAia* Oi{r;AN. — 
It fre(|neutly hap[)Ciis that nuliiiuMitary organs art* 
preserved siiiij)ly on account of their insignificance : 
the absence of organs so small would not be an 
ailvaiitage to the plant sulhciently great to be laid 
hold of by natural selection. 

Many species of TrojiftcoltniL bear leaves without 



Ffo, K|.— Two of $/*<ciotuu 

1« tf, 4, %nccv%%\fv afttImliAtitig br&Dches ; cotylc«l(»ii$. 


stipules. In Tropacoluni majus there are stipules 
only in the case of the lirst two leaves of the 
seedling, and the position of these stipules is very 
variable. Sonietinies both stipules are at the base 
of the petiole ; sometimes only one is present ; 
sometimes both are several inillitnelrcs from the 
base — a position in which functional stipules never 
occur. 
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In the same way may he explained the persist- 
ence of accessory rudiments of enamel organs in 
the development of teeth. Besides the rudiments 
of the enamel organs for the milk teeth and 
permanent teeth, there are additional organs 
present in a very variable condition and number, 
nearer the external surface. Tliey are, however, 
very generally present, and are exceedingly similar 
to the youngest stages of the normal enamel organs. 
Kollmann and Gegenbaur believe that they are 
abortive rudiments surviving from an ancestral 
condition in which teeth were more numerous. 


CHAPTER II 

THE SURVIVAL OF INSTITUTIONS 

We have seen that an institution which ceases to 
be functional without dissolution — either voluntary 
or enforced — ensuing, tends to atrophy and dis- 
appear, while its resoui'ces are appropriated by 
other institutions. It now remains to account for 
the fact that this atrophy does not generally end in 
total disappearance. The two following hypotheses 
may be made : — 

1. The structure of a non-functional institution 

may remain intact. 

2. The institution may survive, but in a rudi- 

mentary condition. 
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§ 1. Tlu' integral persistence of an institution. 

A non-f(inctional institution may survive and 
retain its structure and resources in the following 
cases : — 

1. By the intervention of some superior authoi'ity 

to prevent its suppression. 

2. Wlieii, while ceasing to he functional, it con- 

tinues to he useful, though indirectly so. 

3. When its existence is maintained out of respect 

for old traditions. 

We will take these three hypotlieses in succession, 
but it must he borne in mind that wlien a non- 
functional institution is maintained out of respect 
to tradition, or l^y virtue of an indirect usefulness, 
it is always by the intervention of legal authority. 
This legal authority, however, amounts to an ex- 
pression of the public will, whereas an institution 
may also be inainUiined by the exercise of personal 
influence on the part of some one person. 

It sometimes happens, too, that a non-functional 
institution continues to survive because its suppres- 
sion would entail imporUint changes in other parts 
of the social organization. 

1. Maintenance by compulsion. — A useless in- 
stitution is frequently maintained by compulsion, 
when its conservation is advantageous to those con- 
nected with it, or even to other pei’soiis.' 

The following are a few examples of this : — 

* Sponcer, PrincipU* of Socioloffi/, vol. iii. 
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be made of all the sinecures, 
now (luite useless, that some governments insist 
upon maintaining for the advantage of those occu- 
pying the posts. Such were certain oflices in con- 
nection with the Court in former days or the 
avoiirriffi of the end of the middle ages. 

“ Like the Fief system,” says Krrera, when writing 
about the Massuirs, “ The alVorded an elVec- 

tive protection — military Jis well as judicial — 
against the various dangers arising in a still barbaric 
age. Hut, in the course of the last centuries of the 
middle ages, the obligations of feudal chiefs and 
the condition of avouo'ic disappeared ; the reasons 
wore that relative security was attained ; militia 
was established, and the army, under the command 
of the sovereign himself, became better disciplined ; 
and that there arose the organization of the justices 
scahiueitcs, of. bailiwicks, and of superior courts of 
justice. However, although the ancient offices dis- 
appeared, the emoluments attached to them con- 
tinued to be drawn.' 

(/;) It often happens that institutions which have 
ceased to be functional are yet maintained as being 
a source of profit not only to those in direct con- 
nection with them, but to a considerable number of 
other persons, 

Hefore the Reform Rill of 1832, when large 
towns like Leeds, Birmingham, and Manchester 
were unrepresented in Parliament, the House of 

* Errcra, Lcs Mojisuira, p. 76. Brussels, Weissenbnich, 1892. 
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Commons contuiiied seventy meinbers, nominated 
by tliirty-five rotten borouj^bs in wliich tliere 
were no electors, and ninety iueinl>er.s nominated 
by forty-six borouglis, containing less than lifly 
electors. 

The borough of Ohl Sarum was a mere hillock 
belonging to Iv<jrd Canalford ; (.hitton ami S. Michael 
had only seven electors; the borough of Dumwich 
had been hiiig since suhmeiged by the encroacli- 
nient of the sea; Iteeralston, belonging to Lord 
Ilevei ley, consiste<l of one liousc, and Castlerising of 
two. In the comity of Bute there were twenty- 
one electors, only one of whom was a resident and 
who nominated himself. 

The prcser\'ation of this system of representation 
which hail long ceased to be adetiualc, was eminently 
favourable to the few persons who benelited by it, 
and they vigonuisly resisted the jiassing- of the 
Hefonn Bill. 

(c) After the ])rovinciul states of Normamly and 
the Dauphiny had been suppressed, the state func- 
lionuries retained their titles and emoluments. 

In the Dauphiny the reineseiilative institutions 
ceased to he functional in 102/, hut at the dost; of 
the eighteenth century the Bishop of (Jrenolile con- 
tinued to receive 0000 livres per aiiiuim us primate 
of the dominion. Two l^arons, delegates of the 
nobility, shared a similar salary, ami the Syndic 
of the province and two secretaries received lesser 
emoluments from the province which continued 
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to make these payments for services no longer 
rendered.^ 

In each of the above cases of surviv’al it is plain 
that compulsion intervened — more or less directly 
— to secure the maintenance of non-functional 
institutions. 

In the first cases referred to, the privileged 
persons concerned, took advantage of their intlu- 
ential positions to enforce the maintenance of their 
sinecures. 

In the second case — that of the rotten boroughs 
— the institution was not only advantageous to the 
member himself but to the whole of his party, so 
that naturally its maintenance met with the cordial 
support of the latter. 

In the third case, those in authority maintained 
part of the institution — that of the mere titles 
and emoluments — in order to suppress the remainder 
more easily. In this case it was not an institution 
which atrophied, but an institution which was caused 
to atrophy by compulsion. 

2. Indirect usefulness.- — It sometimes happens 
that an institution, although ceasing to be functional, 
yet retains a certain usefulness. This is so in 
England, with the office of the Privy Seal. All 
the functions formerly discharged by the holder 
of this office have long since disappeared, but the 
post is reserved as a sinecure for persons who have 

* Babcau, assemhliea des pays d'Etat VancUn regime; 
R<^ronne sociale, 1893, p. 704, 
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distinguished themselves in politics, but who from 
advanced age are unable to take an active part in 
public atlairs. A great many sinecures are main- 
tained for a similar piirpose — that of furnisliing 
practical though not nominal pensions to distin- 
guished persons in art or science. 

“ It may well be,” says Viollet, “ that an 
institution, which at first sight seems to be a 
mere useless wreck, is really of immense service 
to society. The deep roots of a dead tree may 
continue to furnish support to a new structure.” 

It is by reason of this negative usefulness that 
— according to llagehot — the Knglish monarchy 
has been preserved, forming as it does a symbol 
of unity and coherence amidst the electoral changes 
of power. The English monarchy oilers a char- 
acteristic instance of an institution which has lost 
nciirly all its ftirmer functional importance, while 
nominally retaining its iJower. According to 
IJagehot, the Queen would now have to sign her 
own death warrant if condemned by both Houses 
of Parliament. The outer form, however, remains 
altnost the same as in the days of absolute monarchy, 
when the sovereign took an active part in public 
affairs. At within the last few years, the 
Queen’s signature was required to all ollicial 
documente. It was only in 1802 that a law 
was passed deciding that for the future, promotions 
in the Army or Navy should be signed either by 
the Coinmander-in-Chief, or by the SccreUry of 
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Stntc. At that time, by dint of hard work, 

the Queen had signed all commissions up to 
1858, and there remained 15,931 documents of 
this kind still unsigned.' 

3. Resi'ect for Tiiadition. — The pereistence of 
some institutions can only be accounted for by a 
lack of invention. Mommsen calls attention to 
a remarkable instance of this kind in the history 
of early Rome : 

When a government by pnetors — as consuls 
were first called — was substituted for a govern- 
ment by kings, Llie new system remained the same 
in idea though nominally diflerent. The old idea 
of royal authority survived for a long period, and 
the pradors enjoyed all the old kingly powers, even 
those in plain contradiction to the temporary 
character of their ollice : the king could not be 
deposed, but neither could the prmtor be con- 
strained to depose himself j the king, when dying, 
nominated his successor himself, and tliis power 
remained to the piietor — although the system of 

election by the comitia liad been introduced 

for the prmtor had the right of excluding whoever 
he chose from the list of candidates, and also of 
annulling the votes given to those who displeased 
him. It was only at a later period that a logical 

* Bageliot, The Engl\:th ComtiMiou, np, &7 nnd followiiur • 
London, 1891. ’ 

Do Eranquevillo, Oouvenieme»t el Parlement Britannimus, i.. 
p. 251. ^ ’ 



SURVIVAL OF INSTITUTIONS 


305 


and consistent conception of the consular autliority 
came to be formed.* 

In the same way the maintenance of the insti- 
tution of sherifl's in modern Kiij^Iand can only be 
attributed to an e.xaggeratcd respect for tradition. 

In the commission which sat in 1888 to inquire 
into judicial organization, one of the commissioners 
expressed himself as follows : “ I cannot sec that 
shcrifls are of any use wliatevcr, unless it be for 
show ; there is not one single function attached to 
the post which a sherid can fulfil himself. I am 
a slierift', but I <lo not know what a shcriirs duties 
arc.” Tlie institution, liowcver, remains intact. 
Tlie sherifi’ is credited witii the discharge of several 
functions, which are executed in his name and on 
his responsibility. All he does is to receive the 
Judges, accompany them on circuit, and preside over 
parliamentaiy elections.® 

The mode of nominating the sherifl’s has remained 
unchanged since 1340, The Queen, by means of a 
traditional gold pin, is supposed to prick by clmiicc 
in the list of candidates which is presented to her, 
the name of him upon whom she confers the 

* Ferroro, SimboUi, |). 53, Torino, 1893. 

•1 slioriirtt oT Loiitlon, who arc ducted from among thu 

liverymen of the varioiut city companie.i, have not to go on circuit, 
hut are supposed to attend at tlic Central Criminal Court. Their 
riinctions chiefly consist in escorting the I^nl Mayor to all city 
ceremonies, and in attending numoroiui bari<]uct8, sonic of which 
arc given at their expense.’* Do Franquevillo, Systime jiutieiaire fU 
Ui Omnd^Brdayne, i., p, 011. 
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charge and keeping uf tlie cuiuity.” Tins ceremony 
is known as the “ Pricking of Sheriffs.” 

§ 2. The Survival of Institutions in a reduced 

STATE. 

It has hcen shown that a number of institutions 
in a state of decline continue to be maintained, 
because they are still useful in spite of their reduced 
condition. 

This is the case with the symbolic ceremonies 
which in former days accompanied the drawing up 
of solemn contracts.^ 

We now come to institutions which persist in a 
reduced condition, but which are not directly use- 
ful to any one. In this case their persistence 
may be attributed to one of two causes: either to 
respect for tradition or to the insignificance of the 
vestiges which remain. 

‘ Accorcli>ig to Yiollct in Ilhtoire dn droit civil /r., j>. 607, the 
liriinitivo assembly of the jKrople still survives, though in a reduced 
condition, in the Roman vuincipaiio, and in Scandinavia in a solemn 
form of sale called the scotatio, 

** I believe,” ho says, “ that it was the primitive sale of Gorman 
law a sale concluded and ratified in a popular assembly, that gave 
rise, in the middle ages, to the Scandinavian scotatio. So also in 
the case of the Rontaii tnandjHitio thero has long been believed to 
exist the remnants of a iK>pnlar assembly. The dumb witnesses in 
the scotatio appear to mo the petrified re)>rcsontatiyes of the 
German tribe or village ; and, in the ojnnion of good judges, the 
witnesses iu viancipatio are no other than symbolic statuas of the 
five classes of tho Roman people. However, this is mere 
hypothesis. 



SURVn'AL OF INSTITUTIONS 


‘A07 

It is difficult, however, to distinguish between 
these two causes, for insignificaut vestiges of 
institutions are especially numerous in very con- 
servative environments, and, on tlie other hand, 
mere respect for tradition very mrely ensures the 

maintenance of either a harmful or an expensive 
institution. 

1. Insignificanck of tiik Institution. — Some 

of these insignificant institutions are reduced to mere 

vestiges, no longer functional, or of use to any one 

others— representing traces of a former system— 

retain some local vitality, althougl, not in keeping 

with the new conditions ; these are of such siiiaU 

iniportance that their very insignilicance ensures 
their survival. 

French laws passed in ln:t5 and 
1849 relating to entail have never become func- 
tional at La Afartiniquc. The old law of entail is 
still active there, and tliis state of things is allowed 
to continue without authoritative interference.' 

(i) In England, the sovereign, up to the close of 
the sixteenth century, reserved to himself the ri-ht 
of presiding over the Courts of Justice, amrof 
pronouncing sentence. .Since the Revolution, no 
sovereign has essayed to render justice personally 
and any attempt of the kind would be regarded m 
un^nstitutional nowadays. Vestiges of the oW 
system remain, however, in the formula of certain 
legal proceedings, such as the serving of warrants. 

* Viollet, J / igt . elu dr . eiv . fr ,, |i, 883. 
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in which an order is given to appear before the 
Queen herself, and it has never been suggested that 
the old formula should be altered.' 

The following are a few examples of local sur- 
vivals which owe their existence to their insignifi- 
cance : — 

(n) Although Cainbray has belonged to France 
since the close of the seventeenth century, 
its diocese includes a small part of Belgium; 
the ancient religious organization has in 
tliis instance survived political changes.^ 

(?;) It is not generally known that with certain 
properties situated in Artois — consisting 
chiefly of marsh land — the law of primo- 
geniture still holds good.® 

(c) Fublic attention has recently been directed 
to a very curious survival of the political 
connections which existed during the middle 
ages between B»5arn and Spain. Every 
year, on the 13 th of July, the inhabitants 
of the French valley of Baretous in the 
Pyrenees, solemnly pay a tribute — for the 

* Do Franqueville, Syslime jiidiciairc de la Grandt-BreUigne, 
p. 23. 

aViollot, Hist. du. dr. eiv.fr., p. 882. 

3 Errora, Les Masuirs, p. 290. Decision of the Council of 25th 
February 1779, as regaids tho castle-wanis of Lille, Douai, and 
Orchies. “ Those portions of land which fall or have fallen to each 
inhabitant as tho result of division, shall bo inalienable; no person 
shall possess two portions. Tho oldest male of each family, or in 
default of the oldest male, tho eldest female, shall alone inherit 
tho said portions of laud.” 
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maintenance of peace — to the inliabitants 
of the Spanish valley of lioncal.^ 

It is plain that this custom, which has gone on 
so long as to pass unnoticed, is too inconsistent 
with the present relations between France and 

' The ceremony cominouccs nt nine o’clock in accofxlaiicc with 
instnictioiis laid «lown in a document which, acconliii}' to the 
mention made of it in the Pioces-vcrhal, dates from 1375. 
Fii- 5 »t, tl»c French mayors <lo»i their scarves of odice ; next the 
S]>.tiiish mayors, arlvancinj' from a grouji of compatriots, proceed 
towards the frontier boundary line, accoiiipaiiicrl by a peasiint 
carrying a hinoe with a n-rl flag tio<l to it — a syndwl of justice — 
ami clraw up witldn six yards <if the boundary. The French 
mayors follow suit, hut the flag hoisted o)» the lanco which 
j.recKsles them, carriwi by a jKrasaiit, is white, os signifying 
their |Micific intentions. Tho Slayor of Isaha then says to 
them, “Is it peace?” Tho French mayors reply in tho aflirma- 
live, and, as a proof of their sincerity, couch their loiico upon the 
mile-stono marking the iKiiindary. Tho Spaniards then first plant 
their lance in French iMiil leaning against the stone, and after- 
wards place it s«j as to form a cross with the French lance. 
Next the Mayor of Arelto places one hand ui*on the crossed 
lances, and tho Mayor of Isaba docs the same, ami together 
they utter the formal declaration of |^ea<.•o, which all those 
present swear to observe. After tho vow, the Mayor of Isaba 
cries three times, “ Vax davuiis ! ” wlii« h iiieaDs, “ May |Hate con- 
tinue.” 

reooo Is-diig thus declared, tho Itoncalais, in order to ratify 
their ahandonmcnt of hostilities, order tho guards to remove 
their arms from the French side. The ceremony being over, 
it only remains to isry tho blood-tax. This formerly cousistwl 
of three white more.s, all exactly alike ; but, owing to tho great 
diflicuUy of matching them, three unblemished heifers were sub- 
stituted, all of same colour and with the same markings. These 
three heifers cost about GOO francs, which is a large sum for that 
part of the world. 
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Spain to be continued much longer. “ It is to 
be expected,” says the paper from which this 
information was obtained, “ that the French 
Foreign Minister will in the near future come 
to an understanding with the Spanish authorities 
to put an end to this inicpiitous custom, and it is 
to be hoped that this year is the last occasion upon 
which a blood-tax will he paid by the valley of 
liaretous to the valley of Roncal.” 

2. Jicfiprcf for tradition. — Iii his “ Essays on Pro- 
gress, Manners and Customs” {fVcstmin^tcr Review^ 
1854), Spencer points out the connection between 
respect for tradition and custom, and the con- 
servatism of those in authority. Ho says that 
certain customs, which have elsewhere died out, 
survive in some departments of the government. 
The Secretary of State in ratifying acts passed in 
Parliament uses old Norman French,* and certain 
legal terms in old Norman French are still used. 
The wigs now worn by judges and barristers are 
identical with those seen in old portraits, while the 
“ Beef-eaters ’* of the Tower of T.ondon wear the 

* “ For financial Acts the formula is; La Reyiio remorcio ses bons 
snjots, accept© lour bt^m^volence ot ainsi lo veult ; for general Acts : 
La Reyne lo voult ; for private bills ; Soit fait comme il ost diJsinS ; 
for petitions; Soit droit fait comme il est ddsir^. Tlie veto is 
announced : La Reyne s’avisera. Cromwell had changed these old 
forms ; ho gave his consent to Bills in English ; the old custom 
was resumed at the Restoration, and the House of Commons in 
1706 rejected a Bill passed by the Lords to abolish the French 
phraseology.*’ De Franqueville, Omivtmement ei Parlemcnt Britan- 
niqxua^ vol. i., p. 279. 
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same costume as that once worn by tlie boily-guanl 
of Henry VII.* 

Two similar examples may be added : — 

(«) At the coronation of English sovereigns two 
gentlemen of the Privy Council, chosen “on account 
of their appearance,” and created knights for the 
.occasion, are ajjpointed by the TA>rd Chamberlain to 
represent the Dukes of Acpiitaine and Normandy. 

(h) The First Ollicer of the Crown was formerly 
the Lord High Steward, which title having, in the 
course of time, become purely honorary, was 
hereditary in the family of the barrls of Ixicester. 
The post is now in abeyance, but, on the coronation 
of a sovereign, or, on the occasion of a peer being 
placed upon his trial, this dignity is conferred upon 
some important person nominated solely for the 
occasion. It is not only in ceremonial — which, 
according toViollet, is the museum of history — that 
reduced institutions, which are completely useless, 
are tenaciously maintained ; it is the same with 
judicial and religious institutions. A few examples 
will suftice to show that this is so : — 

(a) In its primitive form, the Assembly of the 
People included the whole army, and was 
necessarily hehl in some large open apace. 
The custom survived the necessity of the 
choice of some such spot, and up to the 
sixteenth century, whenever a new Emperor 
was proclaimed in Germany, it was the 

* H. Sj>cnccr> Ji/oratSf on^l Avt* 
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custom for the electors to proceed to some 
mountain for the purpose, probably because 
it was the custom in former days to hold a 
general meeting there, before the election. 

In Iceland, the althint / — consisting of 
two chambers now — was formerly one large 
assembly held in the open air upon the 
Logberg (the Mountain of the Law) near to 
the Lake of Thingvellir. In the Kepublic 
of Andora, criminal sentences are still 
pronounced with great solemnity from the 
Market-Place.* 

{h) Among the Ossetes, where the family com- 
munity still nourishes, the only inalienable 
and unsaleable property is not the real 
property, but certain personal possessions, 
such as the great cooking-pot with the 
chain by which it is hung over the fire. 
“ At first,” says Kowalewsky, ** this may 
appear a strange custom, but it must be 
remembered that possessions of that kind 
were of equal importance to the Ossetic 
‘ family * as were their tombs to the 
ancient Greeks and Eomans, which ex- 
plains how any infringement of the 


In Montenegro, it was the custom, till recently, for the Prince 

hiinsoir to render justice, sitting under a tree in front of his palaco 

at Cettigno This mode of jurisdiction, which was probaWy a 

survival of the old system of which we have been speaking, hasLt 
completely disapjioarcd. ® 
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custom is regfinle<l as an infamy by tlie 
Ossetes.” ^ 

AVe now come to cases of purely relij^nous 
survival, which oiler the strongest resistance to 
the inroads of change. Spencer instances the 
custom of circumcising with a knife made of 
Hint, and the vestiges remaining in Catholic 
worship of former primitive religions. The 
Kucharist, as we have already pointed out, is 
reminiscent of real sacrilices, and the symbolic 
representation by a dove of the Holy Ghost is 
only a rudimentary form of zoolutry.- 

In Belgium there are still traces of tlie old 
custom of sacrilicing an animal upon the com- 
pletion of a new building, with the idea that the 
aniiiial’s spirit will protect the edilicc front harm,* 
and if the observer of the following facts is correct 
in his interpretation of them, there also remain in 
Belgium traces of the ancient sacrilices to the 
genius of the earth : — 

“ It is the custom, round about Florenville 
(in the Belgian Ardennes), to olfer a sacrifice to 
the itresiding genius of the road upon the con- 
struction of a new road or railway. It is usually 
a fowl, or a rabbit, or even a calf which is sacri- 
ficed. ... In some parts of Lu.xemboui'g animals 

* Kowalovsky, Droit eoutumier OssclUn, p. 105. 

* Speucer, Principles of Sociolwjy. 

^Folklore, Wallou, No. 1620, p. 115 {liHlIetin tU Folklore, u., 

177 ). 
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are also offered in sacrifice to the genius supposed 
to preside over a newly-purchased field, with a 
view to ensuring abundant crops.' 

liCinains, either undoubted ^ or only probable,^ 
of phallic worship, are scattered throughout Europe. 

In Brittany ■* and in Belgium,® for instance, 
strange old customs still exist showing that here, 

* JUvuc dcs trnditious i>oimlaires, 1893, p. 394. 

" Th. Volkov, Itih's ct usa/fcs c-n Ulrrainc {VAnthro- 

}>nh>gie, 1891, p. 167). 

Only a .slioi t time a^o it was the custom in’ Tver, on the day 
<Ic‘dicatcd to Yarilo (the phallic (fO»l of Sj»ring), for the jtaronta 
of young daughters to send them to join in games similar to 
those of the ancient Slavs, with a view to their getting mamed. 

^ Xole stir nn I'cstigc dit cuHe dt la Icrre mire (phallism) en 
Pi'oirnce, by Beronger-FiTaud (AYrm? d'AfUhnrj)oltHjie, 1888, p. 
r.C3). 

“ At Luc, in Provence, upon the Ist of May, which is a country 
holiday, the young girls proceeded to a )tlaco where two roods met. 
Here they assembled around an olive tree, and after each dance 
they struck the olive tree three times with their backs. 

“This fete, a survival of the floral fetes of the month of May 
which are still celebrated in Provence and Italy, continued to be 
held until r|uitc recently, ami appears to have been a lingering 
vestige of the ancient worship of creotivo Nature, Mother-earth 
— in short, of phallic %%'orship. 

** The three knocks given by the young girls to the tree trunk 
is a survival of tho ancient virginal sacrifice to the phallic 
emblem. Tho original meaning was not quite lost, for tho Pro- 
vencals still realized, though vaguely, that the three knocks were 
somehow connected with the idea of marriage.” 

* ** Miijalxthes de Loemariaqaer et de Carnac^ el le% amours, by 
Bonnem^re (R^vue des tradUions poptilairts, 1894, p. 123). “In 
former days it was tho custom for all the young women who wished 
to get married to climb (on the night of May 1), to the top of tho 
gieat menhir where they lifted up their clothing that their bodies 
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as elsewhere, a belief in the inlluence of fetiches 
once prevailed, and particularly in the form of 
megalithic nionumcnts relating to the fecundity of 
women. 

The custom still prevalent in the African Con^o, 
of driving a nail into a fetich, with the view <)f 
reminding it of a request, has not disappeared from 
Europe, The young men of Couvin (Namur) still 
stick pins into the wooden saints of llie little 
chapels round about in order to draw a lucky 
number in the military lottery, and young girls in 
Brittany do the same witli a view to getting 

come in direct oonUict with the stoiir*, aii<i then ali«l fro»n 
the top to the bottom." 

At Camoc, young girls wi-shiiig to marry iindrcjiswl completely 
tijion the same night, and proccc<lc<l to rub their nlMhimcii against 
a Hjwcial menhir. In that pJirt of Brittany, where only French is 
NjMkon, Himtiar ciistoms Iiuvu equally jtreviiiled. 

® Flu tU Kut re- Dame de Jlide-eul (Jules I^emoinc, in the jouriitd 

jtetU bleu, of OctolKT 18, 1896). 

Similar to the alwvo Breton custom is that of sliding down the 
Itoclier Hidc-cul, which is situated near to I>ntidelies, in the valley 
of the Sainbro. Hero, o-s in inony otlier placi'S, old enstonis have 
l>cen Christianizeil, and a ChrLstiun elia|>el now stands cloju? to the 
ancient shrine. Young |>copIe of both sexes used to st\at them* 
selves uj*on the top of the stfuic u|»on little fagots of h<>xwoo<l 
gatherefl in the ncighl>ourhoo<l, ami then slide down to the Ixittom. 

According to the old saying on ni>sct meant waiting ; an oni- 
hrace signilied iinitnal airection ; a eolIUioii, inditrereme ; ond on 
embrace followc<i by rolling over indicated matrimonial suitahility. 
Similar customs prevailed at Trou-deux-Trous. situatcfl near to 
tlio Itocher Ridc-cul. These two megalithic teniplca disappear^ 
about forty years ago, their materials have been used os fluxes in 

smolting works. 
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married,' and in Belgium,^ as in Brittany,^ if the 
image prove too hard, the reminding pin is stuck 
instead into a fissure, or into the door of the niche 
containing the image. Besides these mere vestiges 
of pre-historic customs and belief, by referring to 
certain illustrated documents bearing upon the 
subject, it would be easy to work out the connec- 
tion between the worship of saints which is pre- 
valent in Belgium in the px'esent day, and the 
pagan worship of the ancient Celts and Germans.^ 

* Jinllftin <lc Foiklorc, i., 250*251. 

» Ibidem. 

^ The menliii- of the Pierro-Frito in the volley of Lunoin. In 
nearly every hole or fissure of this monument, a nail or j>in has 
been stuck by the young ]tenitlo of that port in the belief that it 
will ensure them a speedy marriage. {lUmic des traditions pojm- 
laires, 1803, p. 418.) 

■•Seo for Saint Eloi, Mdnsiiu:, viii., 122-132 ; for Saint Martin, 
lluUehn dc Folklore, i., 309-315 ; for Saint Hubert, Gaidez, La 
lUujc et Haiut Hubert. 
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IlESUMfC ANI» CONCLUSIONS 

When an institution or an organ ceases to be 
functional or in any way useful, it very soon 
(lisappeai-s altogether. If. as happens in some 
exceptional cases, it persists, it is bewinse neither 
of the chief factors in causing atrophy, variability 

or selection, have intervened. 

Sometimes the vestiges are of too insignificant 
a nature to aiW for their removal by either 
artificial or natural selection, and sometimes their 
existence is ensure.l by the lack of variability, as 
in the case of the persistence of flowci's in plants 
which multiply asexually. This absence of varia- 
tion occurs eipially in the social domain, especially 
in mutters connected with religion, wherein ancient 
customs are credited with a divine origin. Religions 
may pass away, philosophies may be transformed, 
and old beliefs cease to prevail, but the remnauU 
of old creeds, conveyed by popular tradition 
through the centuries, defy destruction by modern 

innovations. . 

The ancient winter festival, on which day the 
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tleatl were supposed to leave their graves and join 
the living in a feast around the family hearth, is 
still celebrated in tlie keeinng of Christmas and in 
the various customary practices on the first two 
days of Novenibei'. 

The May-Day festivals — pagan festivals held in 
honour of vegetable and human fecundity — are 
still lield in their early form round about 
Locmariaquer and in the village of Campine. 
Traces also remain in the picking and wearing 
of llowers on tlie Ist of May, and the same day 
IS selected by the socialists for the celebration of 
tlicir near approach to a life under freer and 
happier conditions. 

Ibis survival of festivals, customs and traditions, 
while the religions and civilizations which produced 
them have passed away, is the principal link wliich 
connects us with bygone generations. 

“ Their value lies,” says Houzeau in his Etude dc 
la Nature, “ in the establishment of a chain between 
successive generations. The memory of an indivi- 
dual may be regarded as constituting his personality. 
Take from him the memory of his past, and he is left 
at a point in time wherein there is no stability and 
complete isolation. To be himself, a man requires 
not only his recollections, but a knowledge of his past 
habits and traditions. When a savage is removed 
from his fellows and transported to new surround- 
ings in a distant country, he loses all knowledge of 
his former condition. Society itself, made up as it 
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is of customs and prejudices, constitutes Ijistory. 
The mirror of the past is exhibited in the conscious- 
ness of the collective individual which is called 
a nation. What link shall we have with former 
j'enerutions if not a heritage of their ideiis — iV. of 
their discoveries and their mistakes ? Xations, 
like individuals, are continually modifying this 
inherited legacy, but, like the individual, they 
cannot get away from it without Vueaking the 
thread which has made them themselves.” 


GEISTEKAL CONCLUSIONS 


I 

All evolution is at once progressive and retro- 
gressive. 

All modifications of organs and institutions are 
attcnde^i by retrogression. This occurs equally 
in tlie modifications of organisms and of societies. 
All existing forms, whether organic or social, have 
undergone certain modifications, and, as a result, 
have lost some parts of their structure. This 
universality of degenerative evolution may be 
proved eitlier by the comparative method, or by 
showing that all organisms contain rudimentary 
organs, and that all societies ,^ontain survivals. 

II 

l>Ggenerative evolution follows no definite path, 
and can in no way be regarded as constituting a 
return to the primitive condition. 

In some cases — when one cause of dissolution 
equally and simultaneously afiects all the i,arts of an 
institution or an- organism— the most complicated 
and delicate structures are the first to disappear j 
but it must not be taken as a general principle 
that the most complicated structures are necessarily 

3*0 
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the most recent, and that conse<inentIy degenemtion 
always retraces the path of progress. Evolution 
is irreversible, and accordingly, with a few more 
or less obvious exceptions, we draw the follosving 
conclusions : — 

1. That an institution or an organ wliich has 

once disappeared never reappears. 

2. That an institution or organ once reduced 

to the condition of a vestige cannot be 
re-established and resume its former func- 
tions. 

3. Neither can they assume fresh functions. 

Ill 

Degenerative evolution is brought about by a 
limitation in means of subsistence — either in 
nutriment, capital or labour. In biology the prin- 
cipal if not the sole agents in its accomplishment 
are the struggle for existence between the various 
organs, and the struggle for existence between the 
various organisms. 

In sociology it is artificial selection which is the 
dominating agent, and natural selection plays only a 
secondary part. 

The occasional causes of degenerative evolution 
are inutility of function, iuBufliciency of nutri- 
ment or resource, and (in biology only) lack of 
space. 


X 
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An institution or an organ which has ceased to 
be functional, and has also ceased to be useful either 
directly or indirectly, continues to exist if neither 
variability or selection intervene. 


0 
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